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''A BRILLIANT EXPERIMENT" 

(TEST RES UL TS) 

EDITOR'S NOTE: The article "A Brilliant 
Ex.periment" in the December, 1998 issue 
of this newsletter generated a lot of interest, 
particularly in the Faceter' s Digest. Two 
faceters accepted the article's challenge and 
conducted their own tests. Their results are 
renorted in this article. 

TEST BY DIANNE KILE: 
After reading the USFG "A Brilliant Experi
ment" I wondered if you really could see a 
difference due to optic orientation in quartz, 
considering its low birefringence. So I cut 
two identical ( or nearly so) SRB stones 
(9mm) from one colorless crystal as 
directed. A narrow girdle facet on one 
stone (oops) allows me to keep track of 
which is which without labeling them. 

Last night a copy of the article and the two 
stones were passed around during a meeting 
of a faceters and cabbers subgroup of a lo
cal club. This group is a mixture of inexpe
rienced to old-timers, some of whom just 
cab or just facet but many of whom do both. 
We meet monthly to look at stones, share 
information of all kinds, and generally 
cheer each other on. 

The stones were on color-coded holders, but 
it was not revealed which was A or B. Peo
ple were asked to read the article and pick 
which was optically the best stone, or de
clare there was no difference. 

The results: 8 chose the optic axis orienta
tion 5 saw no difference. No one chose B. ' 
(Hindsight says individual ballots might 
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have been better than a chart to record 
choices, but people were willing to dis
agree, so it probably isn't that big a thing.) 

An experienced faceter who chose A noted 
that the pavilion facets looked clearer, but 
there was little difference between the 
stones. He will continue to cut quartz for 
best return. 

Larry Davis' post of the rocket science info 
list really hit home with me. And then 
David W oolley's post made me wonder. My 
opinions are based on cutting over a 
sand stones a year, deductive reason, and 
education. So Dave, guess what, I cut three 
matching herkimers. Why three--- because 
we have three possible alignments. The 
first was on the C axis, the second on the 
AB, and the third was 45 degrees between C 
and AB. Now the fun part. As I predicted 
all three stones look optically exactly alike! 
Brilliance, whiteness, clarity of facets. 

J The USFG extends a hearty welcome J to the following new members: 

)Clifford Cooley, OK 

.)Betty Duvall, CO 

-IChristopher H. Bizak, WA 
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EDITOR'S NOTE: The assignment of "cutting difficulty" to gemstone designs is far from an 
exact process. This editor's attempt to assign a cutting-difficulty category to the designs 
published in this newsletter certainly exhibited such inexactness. In an effort to build some 
objectivity into the process, the following two articles were solicited by the editor to provide 
a starting discussion-point for contributions by other faceters. The authors of these two 
articles do not imply that their comments are anything but suggestions. Additional CON
STRUCTIVE comments and suggestions are thus solicited from any and all readers. 

ASSIGNING CUTTING

DIFFICULTY VALUES TO 

STONE DESIGNS 

By Fred Van Sant 

The Design Rating Sheet is illustrated in 
TABLE 1 on page 5. The basic units are as 
follows: the number of facets and the num
ber ofmeetpoints are given an "ADD'' value 
of 1, the idea being that the more facets or 
meetpoints there are, the more things that 
can go wrong. Also, designs with more 
facets are usually more complex. All other 
difficulties are pegged on the number of 
facets and meetpoints. 

1. For each ITEM (Column 1 ), you enter 
the number of such items ( that are 
present on the design sheet) in the ITEM 
COUNT column. 

2. Then you multiply the ADD number 
times the ITEM COUNT to get each 
TOTAL ITEM. 

3. The sum of all TOT AL ITEM gives the 
GRAND TOT AL. 

The larger the GR.ANTI TOTAL the more 
difficult the design is to cut---at least in 
THEORY. The ADD numbers are largely 
subjective, but not totally. For example, 

· close indexing such as a one-tooth interval 
on a 120 gear is much closer than a one
tooth interval on a 64 geac 
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SUGGESTED VARIABLES 

IN EVALUATING STONE 

DESIGN DIFFICULTY 

By Carl Downey 

Although gem cutting difficulty is hard to 
objectively quantify, I frequently mention 
a degree of difficulty with the few designs 
I have created. I look at several variables 
such as: 

1. Presence of low angles (less than 10 
degrees as in apex facets). 

2. Number of steps (as in heart/pear and 
other single axis of symmetry cuts). 

3. Number ofreturn trips to 90 degrees 
(as in many meetpoint cuts). 

4. Neighboring facets (less than 1 or 2 
degrees apart (not index teeth apart). 

5. Chances of mis-indexing (related to 
total number of facets BUT could 
also happen on simpler stone with 
"confusing" design or sequence of 
cutting). 

6. Interruption of crown cutting by 
cutting table and then returning to 
quill to complete crown. 

(Continued on page 6) 
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DESIGN RATING SHEET 

Design Designer Rating Class 

ITEM FOR ADD ITEM ITEM 
COUNT TOTAL 

SHAPE: Use only one of the four shapes. 

ECED 0 

Non-ECED 20 

Bi-Symmetrical 30 

Rhomboid or Baroque 35 

FACETS Each facet, including apex and girdle 
facets 

MEETPOINTS Each meetpoint (no3-line points) 1 

FLAT TABLE 15 

ROLLED GIRDLE 6 

LENGTH/WIDTH RATIO Each one-tenth over 1.0 4 

FLOATING FACETS Each one 5 

LONG-STEP FACETS Each one (separate from next below) 5 

ALL STEP FACETS Each one, each degree below 5 
degrees 2 between steps 

CLOSING INDEX (Adjacent facets only) 

64 AND 72 GEARS Each line, one-tooth interval 3 

80 GEAR Each line, one-tooth interval 3.5 

96GEAR Each line, one-tooth interval 4 

120 GEAR Each line, one-tooth interval 5 

GRAND TOTAL= 

5 
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(Continued from page 4) 

7. Non-meetpoint "floating" facets. 

8. Long parallel facets (more difficult than 
they appear). 

9. Designs requiring complex measure
ments to preform or cut. 

10. Designs that "only work" with some 
oddball material or orientation (rare). 

11. Designs that mix very small facets with 
very large facets. 

12. Non-traditional faceting operations like 
carving (as in the cleft in a heart), 
cabbing some portion of a stone, 
multiple dop/re-dop operations, etc. 

This years AGMC masters stone contained 
multiple elements of 2,3,5 and 6 from the 
list above and was a real challenge. Many of 
the above factors could exist singly in a lim
ited degree in any design and be OK for a 
"beginner." Start collecting -say- two to four 
of these items and I'd call it intermediate. 
Should you find some degree of -say- three 
to five of these items and you will be chal
lenged. 

This list doesn't even mention problems as
sociated with difficult combinations of de
sign,stone size, orientation of cleavages/ 
color and suitable rough. A low RI stone of 
large size should have many more facets 
than an SRB. A very small stone could be a 
challenge with an SRB. Any other 
thoughts? 
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CLEA VA GE-PLANE 

ORIENTATION DOPPING 

METHOD USING A LIGHT BOX 

PARTIALLY 

MIRROR 

By 
W. R. Deazley 

(Box drawings are illustrated on page 7) 

By positioning the stone on the dop stick so 
the reflected light from the cleavage planes 
shines back to the eye 1 ike many small mir
rors, one can set the cleavage plane perpen
dicular to the dop-stick axis. 

Once the stone is positioned correctly on 
the first dop stick, one can set the cleavage 
plane to the final angle by mounting the 
stone on the final dop stick while the two 
dop sticks are held at the desired offset an
gle. 

One could also grind a small flat on the 
stone at the desired angle with the first dop 
stick mounted in a faceting machine and 
then do the transfer to the final dop stick. 

All interior surfaces of the light box should 
be painted flat black 

+. 
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KUNZITE AND WATER 

A PROBLEM FOR THE FACETER? 
(Part 2 of2) 

By Dr. John L Emmett 

EDITOR'S NOTE: There has been much speculation explain
ing why kunzite can be a fragile and difficult material to facet. 
One such supposition is that an ion, sodium ion, which will 
leach into water exists in kunzite; ergo, when faceting kunzite 
with water as the lubricant, leached out sodium ions will 
weaken its structure and will make the kunzite prone to cleav
age. The following article is Dr. Emmett's answer to this sup
position. Dr. Emmett is the foremost authority on the Sap
phires indigenous to deposits all over the world. He has de
signed equipment and developed the techniques to treat Mon
tana Sapphires. 

I took strong exception to the comment in 
the "Faceting Digest" that it was the loss of 
sodium ions to water that caused the 
stresses that caused Kunzite to cleave so 
easily, when being faceted. The fact that 
the commentator finally learned that the 
alkali metal in Kunzite is lithium not 
sodium is hopefully enlightening to them, 
but is not relevant to the discussion, be
cause the stress causing the cleavage is not 
lithium ions leaching out into water either. 

There is a principle that guides scientific 
research that we all refer to as "Occam's 
Razor." Simply stated in this context, it 
means that when you are trying to explain 
a new phenomenon, you should try first the 
simplest possible explanations before mov
ing on to the more elaborate ones. For ex
ample, in trying to explain the tides, it is 
much more productive to first calculate the 
gravitational attraction of the moon on the 
oceans before invoking the gravitational 
attraction of the Andromeda nebula. In the 
context of faceting Kunzite, it is much 
more productive to first evaluate the initia
tion of cleavages by the large and irregular 
impacts of fixed abrasive grinding, than by 
low impact polishing or surface ion disso
lution. Accepting the discipline imposed 
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by the principle of Occam's Razor is often 
difficult for many people, as Byzantine ex
planations are always so much more fun. 

All of us who facet Kunzite routinely, know 
that the cleavages are initiated in the grind
ing phase, whether done wet or dry (I have 
tried both), and that polishing never induces 
a cleavage� in fact, we can rapidly polish 
out a cleavage that initiates during fine 
grinding. I have never seen a cleavage start 
during polishing, although, if one greatly 
heated the stone, it might be possible. 

In the optical industry, when a nearly flaw
less surface is required, material is removed 
in several steps. The first step is usually 
fixed abrasive grinding, that is, the abrasive 
is imbedded in the wheel or lap much like a 
plated or sintered faceting lap. This type of 
grinding removes much stock rapidly ( often 
centimeters), but it produces a very high de
gree of subsurface damage. Subsurface 
damage is mainly many small fractures that 
extend a considerable depth into the mate
rial. 

The next step is free abrasive grinding. For 
the same abrasive particle size, free abra
sive grinding is substantially slower then 
fixed abrasive grinding, but produces less 
subsurface damage. With reduced grit size, 
free abrasive grinding is used to grind away 
the subsurface damage from the fixed abra
sive grinding step. Then a finer grit, free 
abrasive grinding step, is used to remove 
the subsurface damage from the previous 
free abrasive grinding step, and etc. Finally, 
the surface is polished with a polishing 
agent, again in a slurry on a lap, often of op
tical pitch .. The polishing step is also very 
slow, often requiring a few to a few tens of 
hours. In very special applications, such as 
high damage threshold surfaces for our high 

(Continued on page 11) 
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THE EARLY FACETING 

COMMUNITY IN NORTH 

AMERICA 
(Part 2 of 2) 

By Bil l  Attwell, 
President, 

North York Faceting Guild, 
Toronto, Canada 

renagomo@enoreo.on.ca 

Bill Attwell would like to express his appreciation to Dr. Ben 
Smith of Wilmington, North Carolina, USA for hls kindness 
and help in the research of this article; Peter Collins, a former 
Presi

.
dent of the Australian Facetors' Guild, recently deceased, 

for lus successful encouragement to sit down and write this 
article; and Dr. Peter Herschmrui, MD, ofTaronto, Canada 
for his advice and comments. 

Readers may remember that they were chal
lenged in the first part of this article to ac
cept ownership over the need to preserve 
and write the history of our amateur 
faceting community wherever they resided. 
The reader may also remember that the real 
beginning of our amateur community was 
during the 1930's, when a fragile, ill-defined 
faceting organization started in association 
with the general lapidary development. 
This faceting phenomenon was initiated 
through the editorial support of Peter Zodac 
in his magazine called Rocks and Miner
a ls. It also developed because of the crucial 
enthusiasm and communication skill of 
Harry Howard. His leadership role as previ
ously revealed was in the use of Rocks and 
Minerals to begin to draw North American 
lapidarists out of their isolationism. As 
well, he encouraged readers to undertake or 
improve their faceting with the publication 
of valuable faceting information which re
sulted from his editorialship of a column on 
lapidary. He did more, though. Part Two of 
this article will complete the general study 
of Howard's role in helping to build our 
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early faceting community. 

Harry Howard became the first person dur
ing the twentieth century to have written a 
useful book in English on the subject of 
lapidary as well as more specifically on 
faceting. Howard had publication experi
ence before his book. In 1931, he published 

Working of Semi-Precious Stones. It 
was a small booklet, 34 pages in length, 
3000 copies in total and solely about non
faceting lapidary. Based upon his own ex
periments and the knowledge from his cor
respondence since 1929, it was very simple 
and incomplete. However, this booklet con
vinced Zodac to create a lapidary section in 
his magazine with Howard as its editor. 
For the lapidary community, members 
were able to get their hands on a copy, it 
was a solid help. One can safely conclude 
that by giving readers encouragement and 
confidence to begin or continue non
faceting cutting, some may not have tried 
their hand at faceting at all. The fact that it 
was well-received indicates its value at that 
early time. It was not enough, though. 

Howard produced his JUl.<f,lllJIIUIIU'IU'U'fi 

Amateur Lapidary in 1 935 . What is im
portant about this book is that 3 8 of the 1 41 
pages were devoted to faceting. While, 
according to today's standards, it would 
pear to be simple and too general, the book 
gave a basic overview of the faceting pro
cess with a helpful but general degree of de
tail. The North American amateur facetino b 

community, still in a nascent form, now had 
a foundation in print on which to develop 
further. The fact that the book was 
reprinted in 1 940 not only indicates that the 
amateur community had gro\\-n, that the 
book had a definite influence upon its 
growth. 

(Continued on page 13) 
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''THE EARLY FACETING 

COMMUNITY IN NORTH 

AMERICA: '' 

A FOLLOW-UP COMMENT 

By William Ehney 

EDITOR'S NOTE: The December 1998 
issue of this newsletter carried the first of a 
two-part series on Bill Attwell's  article on 
early history of faceting in North America. 
The second part of the series is on the previ
ous page. Bill Attwell devoted a great deal 
of time and effort into researching and 
recording this early history with the intent 
not only to make us aware of our historical 
origins, but also to spark an interest in pre
serving it. By good fortune, one of our 
members, Bill Ehney, has had first-hand 
contact with some of this history and further 
comments on its status. PLEASE NOTE BILL 
EHNEY'S  APPEAL FOR HELP IN PRESERVING SOME 
TRUI.,Y INTERESTING HISTORY. (IN PARTICULAR, 
ATTENTION OTHER SOUTH CAROLINA MEMBERS 
OR ANY OTHER FACETERS IN SOUTH CAROLINA. )  

Bill Attwell i s  correct. The McKissick Mu
seum at the University of South Carolina 
did receive Mr. Howard's cut stones and ' 
many boxes of periodicals and notes be-
longing to Mr. Howard. The museum does 
still have the cut stones locked in the 
archives. I have had the rare privilege of 
seeing them, for a very few moments. They 
would rival many of the modem cut stones 
that I have seen. The museum, however is 
having some structural problems, and felt it 
could not properly house much of its mate
rial, so has "farmed" some of it out. 

The Columbia Gem and Mineral Society is 
affiliated with the museum (meets there 

monthly), so the museum chose to donate a 
great deal of its J. Howard material to 
the society. I had the privilege of cata
loging two of the four or five large boxes of 
material the gem club received. 

I had no knowledge of Mr. Howard before 
seeing his material, but on completion of 
cataloging the portion of his material that I 
had, I knew, and as forcefully as possible let 
the club know that I felt the material needed 
to be in a museum and accessible to the lap
idary community. 

I was amazed to find a loose leaf notebook 
with pencil drawings of raytraces through 
gemstones. The man was doing GemCad 
work in the 30's. There are many Lapidary 
Journals, beginning with Vol.1 No 1. As a 
matter of fact, Mr. Howard has an article in 
Vol. 1 No. 2. There were numerous peri
odicals, some British, some American. sev
eral of these had published requests by Mr. 
Howard for information on grinding and 
polishing. 

I have no knowledge of any equipment be
ing at the museum at this time, but then I 
am not sure. I have no knowledge of what 
was in the other boxes that were given to 
the club. I did not inventory them, and don't 
know who did, or whether they ever in fact 
made it back to the club. 

IF A.N-YONE KNOWS OF A LOCATION OR ORGANIZA
TION THAT COULD PROPERLY HOUSE THIS 
MATERIAL, I WOULD BE GLAD TO PUSH FROM 
WITHIN THE COLUMBIA GEM AND MINERAL SO
CIETY TO HA VE ALL THE MATERIAL DONATED SO 
IT COULD BE PRO PERL y PRESERVED �ND USED BY 
THE LAPIDARY COMMUNITY. 

1 0  
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(Continued from page 8) 

KUNZITE 

power lasers, the final step is a light etch of 
the surface with hydrofluoric acid to re
move the chemically inhomogeneous sur
face layer. (See discussion on "slurry" and 
"optical pitch" at end of article.) 

The previous digression on optical fabrica
tion is to relate to what we do as facetors. 
First, our grinding is, in almost all cases, 
fixed abrasive grinding to establish the ma
jor facets. This is the most damaging 
method we could choose, but it is the 
fastest. It is the subsurface damage caused 
by the fixed abrasive grinding that initiates 
the cleavages in Kunzite, wet or dry. Our 
polishing is rapid, aggressive, and produces 
significant heat unlike precision optical pol
ishing. Overall we beat the hell out of the 
material, and materials with extremely low 
surface energies (and thus cleave easily) 
don't stand up very well. (If you really want 
to be horrified at what you are doing to the 
material, acid etch the table on one of your 
best polished stones and examine the re
maining damage with a Nomarski micro
scope. )  

I was interested by the Faceters Digest com
mentator's references to Norm Brown and 
his group's optical fabrication work at 
LLNL (Lawrence Livermore National Labo
ratory) and Dr. Izumitani' s work at Hoya 
Corp. in Japan. Norm has worked in this 
field for a long time and is a smart guy. 
Much of his work was done in support of 
the Laser program at LLNL, which I headed 
for 16 years. (Pristine optical surfaces are 
required, by God, for lasers that operate at 
ten billion watts per square centimeter. )  
Much of Brown's work on optical fabrica
tion is documented in LLNL's UCRL 

(University of California Radiation Labora
tory) reports. The UCRL reports are highly 
technical internal reports, but most of them 
can be obtained by writing to the Technical 
Information Department at LLNL (P. 0. 
Box 808, Livermore, California 9455 1 ). 

I was surprised to see UCRL reports men
tioned in the "Faceting Digest," as I was un
aware that they have any significant circula
tion outside of a small group of specialists 
around the world. There are many more of 
these reports than just the one cited. Dr. 
Izumitani was director of Research for Hoya 
Corp. for many, many years. He is, in my 
estimation, one of the most, if not the most, 
productive researcher in the glass field in 
the world. He and I have worked closely 
together for 30 years on glass, laser glass, 
faraday rotator glass, glass homogeneity, 
polishing and nonlinear refractive indices, 
etc. We have spent hundreds upon hun
dreds of hours together studying these is
sues. I encouraged him to write the book, 
arranged for translation and arranged for 
publication by the American Institute of 
Physics. I am thrilled to see that it is being 
read, particularly outside the field spe
cialists. For those of you who would like to 
read it, the reference is: 

Optical Glass 
T. Izumitani 
Published by The American Institute of 
Physics 
New York 1986 

You will learn more about what happens 
when you grind and polish glass from 
this work than from any other single refer
ence, plus lots of other fascinating 
stuff The bottom line! Don't worry that 
l ithium ion dissolution will stress your 

(Continued on page 12) 
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(Continued from page 11) 

KUNZITE 

Kunzite. Do y9ur fixed abrasive grinding in 
the most gentle way you know how, and 
hold your breath. 

The word "slurry" in this case is used to in
dicate a liquid, which contains the abrasive 
suspended in it. Often the liquid is water, 
water with something like methocel or 
gelatin in it to increase the viscosity, 
kerosene or very light oil, etc. Most of the 
manufacturers of lapping equipment sell 
proprietary liquids for this purpose, but 
most optical shops make up their own. 
There is no magic in this; you just need to 
entrain the abrasive in the liquid so you can 
pump it around, and you do not want it to 
dry too quickly. The slurry is pumped onto 
the lap surface and runs off through the 
grooves on the lap carrying away the mate
rial that has been ground off the part. 

On "Optical Pitch": Optical pitch is the ma
terial which coats the lap surface to a thick
ness of 1 to 2 inches -- grooves are cut in 
this material. It is actually just an extremely 
high viscosity liquid, which flows and de
forms slightly under pressure. It is heated 
to melt it and poured onto the lap. After 
cooling, it is turned with a cutting tool to 
flatten the surface. Optical pitch can be 
purchased from the usual suppliers such as 
Universal Photonics, Inc. 495 West John 
St. , Hicksville, New York. 

I do not think Optical pitch is suited to the 
facetor, as it is too soft. Polishing a small 
facet on it would form a groove. Also pol
ishing on pitch is very slow, but produces a 
magnificent surface. The polishing com
pounds are many and varied. For giass 
BK7, cerium oxide is most commonly used, 

although some use aluminum oxide, zirco
nium oxide or other materials. On many 
hard to handle materials, diamond is used 
on pitch. 

Interested readers may find further informa
tion on optical fabrication by looking up 
library books on optical fabrication. Study 
the catalogues of suppliers of equipment 
and materials to this industry. Pull out the 
Thomas Register, look up suppliers of lap
ping equipment and supplies and call for 
some of the catalogues. 

Dr. Emmett ends this article with a quota
tion by Mark Twain which surely applies to 
the preceding paragraph: "A man who tries 
to carry a cat home by the tail is getting 10 
to 20 times the amount of infonnation as a 
man who just reads about it. It is never 
likely to grow dim in his memory. " 
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W Cuts designs: W 
ftiv::i F;S-143 Pav. set l O  should read: 4 K�

. h 7::.-W a. 4 1 .00 94,2,46,50. W 
ffi::i FVS� 10 I Crown set 2 indices should rtt. ,-:,"' 
W read. 3 , 1 3 , 19,29,35 ,45 ,5 1 ,6 1 .  V 
· . There are some errors in the list sequence 

"' numbers, but since these are not tied in any 
r�� way to the diagrams they should give no 
v problem. 

'�- A word of caution concerning stone dia
rt'lh grams in this newsletter. The proportions 
V of stone diagrams frequently become dis·
f�:} torted when they pass through numerous 
U reproduction procedures as they pass from 

fl�a 
publication to publication. Readers should 

W 
always refer to the stone dimensions rather · than the·diagram proportions when trying to 
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HARRY HOW ARD IN PERSPECTIVE 

. It is the interpretation of this author that 
Howard was most important in disseminat
ing basic information. He acquired success 
and fame in part because he took the first 
step forward in using print to help his com
munity. However, it is the further view of 
this author that Howard made neither great 
discoveries of lapidary knowledge nor sub
stantial original contributions to our 
faceting knowledge specifically. Many of 
the articles in "The Amateur Lapidary" were 
by others, and his own articles were of a 
general nature. The faceting section in his 
Handbook for the Amateur Lapidary was 
not original either. It was drawn from arti
cles in "The Amateur Lapidary" of Rocks 
and Minerals and from the pages of The 
Oregon Mineralogist In fact, in a per
sonal letter written years later, Dr. Drake, 
the publisher of the latter magazine, wrote 
that Howard had used too much material 
from his magazine discovered by its own 
researchers' efforts, without giving proper 
credit. 

The revised edition of Howard's book, pub
lished in 1946, indicates his further limita
tions. The revision came in the form of an 
additional chapter, entitled "Advanced 
Facet Cutting. " In 22 pages, it gave spe
cific detail about the use of angles and bear
ings, index wheels, dopsticks. It also gave 
information about different types of gem 
designs, although it provided sparse data on 
the angles and bearings needed to facet 
them. The important point to note is that 
the chapter was ,:vritten by Grant Waite, not 
Howard. The reason is perhap·s best found 
in a letter to Dr. Fred Pough, then a curator 

at the American Museum of Natural His
tory. In this December 28, 1947 letter, 
Howard admitted one of his limitations, 
confessing that he knew nothing about gem 
shapes. We all have strengths and weak
nesses in our knowledge and abilities. In 
terms of a depth and breadth of faceting de
tail, Howard had his. 

SUMMARY 

There is no doubt that both Peter Zodac and 
Harry Howard played the initial role in 
helping to develop our faceting community 
in its earliest, informal form. It is certain, 
though, that individual faceters would have 
linked together at some later point without 
the efforts of these two men. Interest in the 
lapidary hobby was too natural an offshoot 
from the mineralogical and earth science 
momentum which developed at the end of 
the l 920's and early l 930's. Organizers, 
leaders and supporters always emerge out of 
almost any group, especially developing 
ones. One can argue the point that two · 
other men, Dr. H.C. Drake and Fred S. 
Young, had the greater effect upon the de
velopment of our faceting community in 
during the 1930's. This will be another ar
ticle in itself. However, it would be going 
too far to suggest that these men would 
have been the first to have initiated our 
community had it not been for Zodac and 
Howard. The fact remains that Zodac and 
Howard were indeed the first ones to help 
faceters learn, communicate, organize and 
build the beginnings of the North American 
amateur faceting community. This was an 
important role. One has to respect them for 
that. 

There is a great deal more that one can 
write about our community's history, and 

(Continued on page I 7) 
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BILL DEAZLEY'S TANGENT-RATIO 
CALCULATOR: 

A REVISIT WITH ADDITIONAL 

COIVI1\1ENTS BY THE EDITOR 

EDITOR'S NOTE: This ingenious device 
designed by Bill Deazley was originally 
published several years ago in the NORTH 
YORK FACETING GUILD newsletter. 
Bill's intimate familiarity with the device, 
coupled with his mastery of Tangent-Ratio 
geometry, made the article somewhat diffi
cult for many ofus to understand suffi
ciently to put the calculator to use. Al
though the mathematical basis of the calcu
lator is, to many of us, at the "rocket scien
tist" level of complexity, the device is in 
fact rather easy to use. Since the calculator 
is such a unique addition to our area of in
terest, it seemed worthwhile to republish 
the article with some additional comments 
(by this editor) which hopefully will aid in 
the calculator' s  use. My thanks to Bill At
twell for supplying a fresh copy of the cal
culator dial and cursors. See Fig. 1 on page 
15  for the dial layout (and suggested con
struction layout) and Fig. 2 on page 16  
for the two cursor layouts. 

The "Tangent-Ratio" calculator is a special
ized circular "slide rule" which has tJ:1ree 
scales that are selected for the facetor who 
does not have a digital computer or one who 
wants a simple calculator at his faceting 
machine location. 

Description Of The Scales 
And Their Basic Uses 

. The INNERi"10ST SCALE is a simple 
logarithmic scale having the range of 0.50 
to 5 . 60 which provides numerical Tangent
Ratio settings. The equation U.§.;JJ.,,19 plot 

the scale is : angular-position =335 x log 
/TR) degrees . TR is the Tangent-Ratio nu
merical value. 

The Tangent-Ratio values are a good mea
sure of how much the height of the crown 
( or pavilion) will change for the selected 
angle changes. Conversely, if one wants to 
change the height of the crown to maximize 
the stone weight, selecting the new height, 
for example, 25% greater than the original 
one can be translated into finding all the 
new angles which have a Tangent-Ratio of 
1.25 . 

By fixing the angular spacing between the 
two radial cursors so that they have the an
gle that fits between the 1.00 and 1.25 val
ues on the Tangent-Ratio scale, one can eas
ily find the corresponding angle changes, on 
the outer scale, that satisfy the changed 
height requirements . 

One can also use this scale and the outer 
one to compute Center-point Angle Method 
( CAM) temporary facet angles for deter
mining girdle shapes. If the final stone is to 
be a rectangle with a ratio of 1: 1.25 for the 
shape and if the CAM angle is to be 45 de
grees for the facet along the narrow direc
tion then the other facet angle will have a 
tangent ratio of 1/1.25 = 0 .80 which then 
results in the other CAM angle of 38.66 de
grees. The CAM angles all have inverse 
tangent ratio relationships to the radial dis
tances from the stone center for the girdle 
facets. 
EDITOR'S NOTE: Bill' s directions in the 
foregoing paragraph are further explained in 
the following example for calculating the 
CAM angle for long side of a rectangular 
stone with a W/L ratio of 1/1.25 (i.e. ,  0.80) 
which has an angle of 45 degrees on the 

(Continuedo1tpage 32) 
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not just North American faceting history. 
Surely, Australia, England and France, as 
elsewhere, have an amateur faceting history 
yet to be revealed. One can indeed focus 
upon the history of development in faceting 
designs, machinery and accessories, tech
niques of cutting and polishing, the growth 
of regional communities, and the roles of 
individuals in North America such as Fred 
S. Young, Arthur Knapp, Lewis Renton, Os
car Smith, William B. Pitts, J. H. Nelson, 
Glen Hahn, Grant Waite, the Maine cutters 
such as R.F. Bickford, and others. 

The writing of this history has contempo
rary problems. They deal with the aware
ness about the value of historical material, 
its discovery, its collection and storage, as 
well as publicity of its location and accessi
bility to it. Regarding North American 
faceting history, this author has yet to find a 
complete set of Rocks and Minerals, The 
Oregon Mineralogist, among other maga
zines, and then there are the letters if they 
exist of Zodac, Howard, Dr. H. C. Drake and 
many others. Personal letters by faceters do 
exist from this time period. This short arti
cle was the beneficiary of some of them. 
Other correspondence by faceters may exist 
in the readers' own locale. 

An important question needs to be asked. 
As sophisticated as our machines, tech
niques, and knowledge are today, is our 
faceting community at that level of maturity 
where its history is important enough for 
members to pursue, no matter where they 
are? This writer believes so. May the read
ers of this short article ponder what they can 
do, how they can help, and then act on their 
conclusions. 

FACETER'S FORUM: 

TOPICS FOR THIS ISSUE: 
CERAMIC DISCS AND CUBIC ZIRCONIA 

l t t ?  l l l l I l 
.B?�..s?���_B?�.B?.S? 

? EDITOR'S NOTE: Our CERAMIC/ � 1t2 CZ cup runneth over with much edi- ? 
.B?torial thanks to all contributors . The ..B? 
� call for article� on CZ a�d ceramic � 

� discs resulted m several m-depth j 

� submissions from our members. 1t2 � Since the "personalized" pro�edures � 
l are an indispensable element m the t 

..B? articles, the editor elected not t? edit 1t2 
�the articles as was necessary with � 

? the Faceter's Digest abstracts. Thus, I 
.fi!l? this issue's forum is presented in 1t2 � two sections, the first se�tion con- � 

t taining the full-length articles by our ( 
members and the second the edited 1t2 

_.B? Shorter articles from the Faceter's � 
? Digest. l 

1r2 L  l l I l l <  1 ..B.'.H?����..B?.S?.r!!'.B? 

LUBRICANT POLISHING 
By 

Ralph Mathewson 

CERAMIC LAP WITH DIAMOND 
EXTENDER 

I have used a soft lead pencil for its graphite 
core as a dry lubricant on the ceramic lap. I 
apply it by scribbling or rubbing it all over 
the surface of the lap either before charging 
it with diamond or when the lap is in a dry 
condition. It seems to extend the time 
between adding diamond extender. 

(Continued on page 18) 
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CUBIC ZIRCONIA (CZ) 
AND CAT HAIR SCRATCHES (CHS) 

CZ is a stone a cutter may have more prob
lems with than others but this procedure 
will work on CZ and all other stones you 
would use diamond on. Sometimes it is not 
as easy as others to get the lap charged just 
right so it will not leave minute scratches 
( cat hairs). This is something commercial 
cutters wouldn't even concern themselves 
with. You will get by with them in some 
competitions. In stiff competitions like the 
Australian challenge you probably will not 
It is easier to get a metal lap like a tin, cop
per or type metal lap charged and tested 
with a facet or two on a synthetic sapphire 
to make sure it will not leave CHS than it is 
to get the ceramic lap charged just right. In 
case the ceramic lap is not taking out those 
minute scratches I keep a tin lap charged for 
that purpose. I do most of the polishing and 
cutting in meet points with the ceramic lap 
and ifthere is a problem with it leaving cat 
hair scratches I finish up on the tin lap with 
the lap not running. Just rub the facet back 
and forth two to four seconds and it will to
tally wipe out those cat hair scratches. I use 
200,000 grit. 

A COJ\1PLETEL Y DIFFERENT 
SYSTEM FOR POLISH 

Charles Hettich wrote an article several 
years ago about a lubricant called 
"HYPREZ OS" Lubricant for use with dia
mond for polish. I was just starting to facet 
at about that time and wasn't introduced to 
it until recently when Dave Beaty sent me a 
bottle of it. I had only heard of it before. It 
was referred to as the "purple stuff" 

Recently I have had the opportunity to try it 
on polishing about a dozen stones. The re
sults were a very quick polish. Under mag
nification in some cases if the stone is 
tipped and turned just right between shadow 
and shine you could still barely see some 
CHS. I used it on the ceramic lap with 
200,000 diamond. Those CHS can quickly 
be taken out with a properly charged tin lap. 
Just rub the facet two or three seconds on 
the lap without turning the motor on. A 
friend of mine Rick Bangert has used the 
HYPREZ OS Lubricant ever since he 
started to cut which is about as long as I 
have been cutting. 

It is definitely a product worth trying as you 
do not have the hassle of conditioning the 
lap so perfectly to make it polish right. 
Simply spread the diamond on even]y and if 
it is dry diamond bort just spray a little of 
the lubricant and polish. If you are using 
diamond spray just start polishing directly 
after charging the lap, then as the lap starts 
to dry keep it moist by spraying the lubri
cant on. The lap dries fairly fast with the 
lubricant so you need to have the spray bot
tle handy. You need to keep the lap just 
mojst with this lubricant. You can run your 
lap speed much faster with this lubricant so 
it should be good to use for most of you that 
do not have a speed control on your ma
chine. Most cutters would be happy with as 
good a polish as it leaves but if you are do
ing world class competition you need to 
check it out for CHS that it can sometimes 
leave. "Engis," the company that sold it are 
leaders in superabrasive finishing systems. 

Because this lubricant destroys the ozone in 
the upper atmosphere they have taken it off 
the market and substituted it with a lubri-

(Continued on page 19) 
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cant that does not work as well. About June 
or July this year they are coming out with a 
lubricant to take its place that is supposed to 
work as well and not be harmful to the envi
ronment. 

They are supposed to have some of the best 
diamond abrasive also. In the USA the 
address is : 

Engis, 105 W. Hintz Road 
Wheeling, IL 60090-6038  
Phone: 708-808-9400 

Note: I haven't tried the OS lubricant on 
metal laps but it should work well on them 
also. This system requires a lap just moist 
with lubricant. 

POLISHING CUBIC ZIRCONIA 
By 

Hubert M. Rackets 

With the advent of Cubic Zirconia (CZ), we 
are now able to cut and polish truer replicas 
of the "WORLD'S LARGE AND FAMOUS 
DIAMONDS" I have cut and polished 42 of 
these diamonds, and have been asked to of
fer my method. The following is the proce
dure used to acquire a good polish on CZ: 

1. After sawing the material to approxi
mate size, determine the position of the 
table� flattening the table, and mounting 
the top I hand hold the material and 
rough grind on a 50 mesh vertically ro
tating wheel (because I am accustomed 
to this method from cabochon work). 
This gets rid of a lot of excess material. 
Now mount the material in the Faceting 

Machine, and rough in with 200 Mesh 
Diamond Lap @800 rpm. (On all of my 
cutting laps I use, "Dyna Systems, Ltd. , "  
aba Cutters Choice Glass Lap--Boise, 
Idaho. I find them equally as flat as 
other laps, either the diamond evenly 
distributed, and at a lower price due to 
their construction. )  

2. Second rough cut with 500 Mesh Dia
mond lap at 500 rpm. 

3 .  Final cut which brings all points to their 
approximate meet-points using a 1 000 
Mesh Diamond at 400 rpm. 

4. First pre-polish with 3000 Mesh Dia
mond at 200 rpm on a Fast Lap 
(Raytec ). At this point make sure an 
facets meet and are absolutely flat. I 
like the porosity of the Fast Lap. It 
seems to hold the diamond better. 

5. Second pre-polish with 1 4000 Dia
mond at 200 rpm on a Fast Lap 
RECHECKING ALL MEET 
POINTS, AND FLATNESS OF 
FACETS). 

The purpose of all this checking and 
rechecking of meet-points and flatness of 
facets is to reduce the time to polish. If 
you have to remove a lot of material, it is 
easier and quicker to do it before you 
start to polish. 

1 9  

THE POLISHING PROCESS 

6. First polish with 50,000 at 5 0  rpm on a 
''MARIJON�' LAP (BASICALLY A 
TIN ALLOY LAP PRODUCED BY 
JOHN ALDEN OF CALIFORNIA). 
When polishing I use a Halogen 40 

(Continued on page 20) 
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watt lamp placed about 3 feet from 
the stone. Gently rolling the stone back 
and forth out of the direct glare of the 
light. 

7. Second polish with 1 000,000 MESH at 
50 rpm on the "MARIJON." 

8 .  Finally, polish last with 200,000 DIA
MOND at 50 rpm on an AUSTRALIAN 
TYPEMETAL LAP made by JOHN 
CARTER, North Rochhampton QLD, 
AUSTRALIA. This is the most scratch 
free lap I have found to date. I stop the 
polishing procedure at any point at 
which I am satisfied with the polish. 
This "at-any-point" of being satisfied 
with the polish, could and very often 
does occur before Step 7 or 8 above. 

This procedure takes a lot of time and pa
tience, but will produce a good competition 
polish. The procedure works on any size 
stone; however, the larger stones present the 
most noticeable problems. 

Each polishing process eliminates the 
scratches from the previous process; how
ever, in the final polishing process, some
times very delicate cloud�like mists or very 
delicate light scratches appear. I have had 
success eliminating these problems as fol
lows: 

1 .  Always position the stone such that 
contact with the lap is in a position, 
perpendicular to lap rotation, and rotate 
the stone back and forth within a one 
square inch area, close to the center of 
the lap. 

2. Rotate the lap at the slowest speed 
(mine is about 50 rpm). 

3 .  Sometimes reversing the rotation will 
clear up the clouds ( or light hijir like 
scratches). At other times I will shut 
off the rotation and polish by hand; this 
usually done on the Australian 
Typemetal Lap with 200,000 Diamond. 

4. If this doesn't work be innovative, try 
something different, try different 
speeds, different laps, hand lapping, 
different spots on the lap and always try 
revers mg. 

5. If nothing is successful, and it is a com
petition stone JUST FORGET IT, recut 
and polish the stone, if you know the 
orientation of the original stone to the 
lap, I suggest orienting the new stone at 
a position of 90 degrees to the original. 
IN THE LARGER STONES, ONE IS 
USUAL Y ABLE TO DETERMINE 
THE CRYSTAL AXIS. I ALWAYS 
ORIENT THE TABLE PERPENDICU
LAR TO THE "C" AXIS. 

IT SEEMS UNNECESSARY TO SAY, 
BUT SOMETIMES THE OBVIOUS ARE 
NEGLECTED---ALL POLISHING LAPS 
SHOULD BE DEDICATED ONE LAP 
(NOT JUST ONE SIDE) PER POLISHING 
MESH, ALSO CLEANLINESS IS LIKE 
GODLINESS YOU CAN'T BE TOO 
CLEAl'1". (I.e. , wash your hands, clean the 
machine and use new Kleenex tissues with 
alcohol to wipe the stone before each 
change in polishing lap.) 

'.' · ,  " t  ."�-.. � :  

(Continued'onpcige 21) 
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CZ AND 
SYNTHETIC SAPPHIRE 

By 
JILL ROWLAND 

I get many great polishes on CZ and syn
thetic sapphire with not much effort on a tin 
lap with 14,000. Occasionally, I get a diffi
cult stone and have to modify my technique, 
but I have gotten a number of competition 
quality polishes with 14,000 and tin or type 
metal laps. Others have different methods 
that work better for them, which confirms 
that what works for one person may not 
work for another. 

I learned the hard way that polishing CZ be
gins at the prepolish stage. I have found it 
imperative to prepolish at 3,000 as long as it 
takes to get as many pits and scratches out 
as possible. There is usually at least one 
side/facet of a stone that is harder and more 
difficult to get pits out so I usually spend 
twice as long on this side/facet as I do the 
other ones. Be aware that your next facet 
may be much softer so be careful about over 
cutting. Then, I will go to 14,000 on either 
my type metal lap or my tin lap. Many may 
think that these are too soft but I get the 
best polishes with the least amount of effort 
this way. I start out with a squirt or two of 
diamond spray or by charging my lap with 
14,000 boart and two or three drops of oil. 
Then a slow water drip that may generate 
some heat but will still wash contaminates 
off of the lap. 

With the spray, I usually squirt several 
times during the polishing stage of the 
stone. I don't squirt again until I start pol
ishing a new facet because the 14,000 wears 

down and digs into the metal gradually and 
it may cause the cat hair scratches at first 
but they come out when it wears down. You 
also may want to keep the spray confined to 
the mid to outer section of the lap so when 
you need a spot on the lap that has less fresh 
diamond on it, you have the center core of 
the lap which should be ripe for getting cat 
hairs out. I no longer waste time and will 
quickly go back to prepolish when encoun
tering a difficult facet. 

Otherwise, I either clean off my lap with 
lava soap and a scotchbrite pad or take a 
large dopped synthetic sapphire with a large 
flat and spend several minutes wearing the 
diamond down at a higher RPM. Then the 
lap will be clean enough get the fine 
scratches out when I return to my other 
stone. If that doesn't work, my method of 
last resort, after I have changed laps to a 
50,000 diamond charge, is to add a few 
drops of vinegar directly to my lap and this, 
with the 50,000, will knock the cat hairs out 
very quickly. 

On a charged lap with boart, I generally do 
the same thing but since I get heavy handed 
with diamond, and on rare occasions, I have 
to go to a 50,000 diamond charge on an
other lap for a final polish on the more 
pesky problems. 

I have been known to polish meetpoints and 
minor scratches out with 14,000 on type 
metal. Type metal doesn't move as much as 
tin. I have problems with polishjng culet 
tips on tin laps because of the tip digs 
grooves into my lap. So, I use the outer 
edge for polishing and I live with the ridges, 
until I get a scratched facet that I plan to 
polish out. This is done on the ridged outer 
edge and the diamond, along with the rough 

(Continued on page 22) 
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ridges, helps cut the scratch out and this in
tense action has a tendency to flatten the 
ridges back down. 

My oldest tin lap is still working but when I 
have really large facets I have to go to a 
flatter lap because the ridges mess up large 
flats. 

After cutting a lot of sapphires this winter, I 
have gone to dedicated polishing laps be
cause what polishes synthetic sapphire may 
scratch natural sapphire and cz. What pol
ishes natural sapphire and cz will scratch 
topaz. It took a week to polish a large topaz 
after I contaminated my favorite polishing 
lap with a lot of 14,000 diamond and natu
ral sapphire. Since I cut for customers who 
have deadlines, I can't afford to allow that 
much time getting the cat hairs out. 

Occasionally, I use my zinc lap on cz or 
synthetic sapphires for stones that don't re
spond well to a 3 ,000 prepolish. If a lot of 
"orange peel" (hazed surfaces) occurs at 
3,000, the zinc polishing lap is hard and flat 
enough to knock it out faster than tin or 
type metal. Although I get a lot of cat hairs 
with zinc, I may use tin as a final polish. I 
will be trying 100,000 next time on my zinc 
to see if this eliminates the cat hairs. 

Regarding ceramic laps, I have tried two but 
have concluded that I am too heavy handed 
with the diamond. I like the alternatives 
better and only occasionally use a ceramic 
as a base for ultra laps for a flatter polish on 
facets. Ultra laps do cause some rounding 
of the facets and this reduces the extent of 
rounding. 

The adage that what works for one person 
may not work for another has at least one 
very good cause behind it. Much of the is
sue depends on how heavy handed a person 
is on a stone to the lap and how much you 
"bump your elbow" when you are charging 
a lap. A light touch on the lap and a light 
touch with the polishing medium will cause 
a much different result on the same kind of 
lap as one who has a heavy hand and uses a 
lot of diamond. By the way, I get my dia
mond at a $ 1. 00/carat and I have started 
making my own spray as well as charging 
with boart. Being heavy handed does cost. 

CERAMIC LAPS 
By 

TOM NUCHOLS 

Several years ago I attempted to cut out of 
CZ a square barion cut, which was a com
petition design chosen for our Guild compe
tition. I sent the stone in, and the judge 
found the meow's as you call them. I have 
other names for them! All of the informa
tion, from the early days of CZ and the ce
ramic lap, touted that fantastic polishes and 
flat facets could be obtained from the lap. I 
got the infamous cat-hair scratches on one 
facet, and the very next facet would be free 
of the scratches for no apparent reason. 
Walter Carss suggested that I try a Zinc lap, 
which I did not owµ at the time. I pur
chased one, but it did not do what I wanted, 
so I "shelved" it for several years. 

I then began cutting out of CZ a replica of 
the "Star of the South," a diamond, which is 
the largest diamond ever found in Brazil 
and spent many hours trying to achieve a 
flawless polish with the ceramic lap. Re
gardless of all the effort, I could not achieve 

(Continued on page 23) 
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the polish, I wanted. As a consequence, I 
ended up cutting the crown of 3 replicas. 
After beginning on the third crown with the 
same results of no satisfactory polish, I fi
nally took the dop out of the machine and 
started with a rather large piece of Topaz. I 
started the Topaz with the ceramic, but 
could not achieve what I wanted. I began 
trying different laps; the process was very 
slow, but I was getting a fairly nice polish, 
Then I remembered what Walter Carss had 
recommended, the Zinc lap. I pulled out 
the zinc lap, which by this time was covered 
with oxidation and presto! -- an excellent 
fast polish. I then picked up the first crown 
of the 'Star of the South" that had been cut 
and hand held the table to the lap; Bang! -
it polished in short order. I completely re
polished the crown of the stone -- NO CAT 
HAIR SCRATCHES! 

I completely finished the other two replica 
crowns with excellent polish. Unfortu
nately, I did not prepolish the pavilion of 
the first stone; hence a very noticeable dif
ference in the appearance of the stone is ev
ident. 
(Editor's note: Since Tom's experience with 
the ceramic lap provided only an excellent 
pre-polish, it did provide a foundation for a 
super polish with an oxidized Zinc lap. I in
quired from Tom as to how the Zinc lap got 
oxidized. Here is what he said, "The Zinc 
lap oxidized in a plastic bag, and there may 
have been some moisture involved. I live in 
northeast Texas where high humidity is nor
mal most of the year. " He also says that he 
has had some success with vinegar, even 
though some say that one should not use 
vinegar on Zinc. One thing for sure, Tom 
says, "DO NOT use hydrochloric acid, it 

will leave the lap very rough and unusable. " 

CZ AND CERAMIC LAPS 
By 

ART KAVAN 

My experience with CZ on the ceramic lap 
has been that I have found it more difficult 
than other materials to polish. I almost 
gave up entirely using a ceramic because of 
what I thought was just bad luck or incom
petence with the ceramic. I was taught by 
Paul Head how to use the lap and still use 
his basic technique with a little twist of my 
own. I spent approximately six weeks 
working with the lap before I could get 
through a complete stone without scratching 
it. Then I started feeling confidant and a lit
tle proud of my new prowess. I was cutting 
a cz for competition and completed the 
pavilion and was on the third to the last 
facet on the crown when a small scratch 
showed up, no problem I'll just go through 
my sanitizing ritual of scrubbing the lap 
with scouring powder and water, give it an 
alcohol bath, a little 100,000 diamond, wipe 
it down with a clean tissue and complete the 
stone. Wrong! after many attempts and nu
merous cuss words I had to completely re
cut the crown and finish the stone with my 
trusty 5,000 diamond and lead-tin lap. I 
looked around and hoped nobody could see 
my bruised ego. Anyway I put the lap away 
for a month and almost gave up when one 
day I had to order a part from Graves for 
something else and as an afterthought I had 
them send me some 100,000 & 200,000 dia
mond Falcon spray. Bingo, after some play
ing around it worked great for me and in 
faceting I've found that to be the key ( for 
me) it may not work (for you). I found that 
for CZ the high angles on the crown cause 

(Continued on page 24) 
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the most problems so when I cut Cz I use 
the 200,000 falcon spray and so far it has 
been working very well. 

I have several friends who have tried the ce
ramic and tossed it out as not a viable and 
repeatable way to polish, the trick for me 
was to fully understand that if you start right 
out with the lap scratching it is probably 
contaminated. My problem seemed to me 
to come from not cleaning the stone and 
dop thoroughly before setting up the ce
ramic. Once you get it working there is 
nothing like it. 

CERAMIC LAPS FOR 
PREPOLISH AND POLISH 

By 

PAUL A. HEAD 

Prepolish with 8,000 diamond on a ceramic 
lap using glycerin for an extender. Polish 
on a different ceramic lap with 200,000 dia
mond spray. To prepare the polish lap; 
shave and wipe with alcohol, spray with di
amond and wipe again with a clean tissue. 
Use very little diamond. If very fine 
scratches appear wipe lap again, do not add 
more diamond spray ! This works with 
corundum, spinel, garnet, topaz, and tour
maline. Not good for quartz. 

I use over-the-counter Walgreen's USP di
luted about 95% with denatured alcohol in a 
2 ounce mist spray bottle. Use sparingly to 
just maintain a damp lap. Clean up swarf 
with alcohol often. I am still fiddling 
around with witch hazel as an emulsifying 
agent for 8K, 1 OOK, and 200Kdia111ond and 
intend to test glycerin in witch hazel this 

week. I suspect that it will speed up the 
prepolish with 8K diamond. Glycerin did 
not do well for polishing ! 

CERAMIC LAPS: 
ALTERNATE USES 

By 

DUANE LUCE 

The ceramic lap is just a wonderful inven
tion. I couldn't get along without it 'cause it 
makes the perfect spot to put my coffee cup, 
and it keeps it warm . . . . . . . .  . 

CERAMIC LAPS 
By 

DIANNE KILE 

CZ is something I cut only occasionly .. . 
4,000 seems to do well enough for ordinary 
purposes. I like to use the colloidal polish 
( which also contains Linde) on a tin lap. 

CERAMIC LAPS AND GRIT SIZE 
By 

GARY STATTON 

Cutting and polishing CZ- After 1,200 grit I 
use a 8,000 prepolish followed by 50,000 
polish, latter two are used on Last Laps. 
Usually find a very slow speed with the 
50,000 is best. This procedure works well 
for me. 

POLISHING WITH CERAMIC LAPS 
By 

CHARLES COVILL 

I find that any lap� which requires spraying 
in order to prepolish or polish, whether it is 

(Continued oiipage 25) 
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a ceramic, last, fast, tin, lucite, phenolic, 
etc. , will NOT WORK for me, that is, if it's 
in an Almost Dry Condition. I spray the lap 
with polish and go directly to polishing; the 
excess polish and oil in the polish tends to 
float the stone above the lap, as a conse
quence, the laps polish for me. 

When the polish gets low, I find that the 
stone starts to rub on the lap and scratches 
start. With an excess of polish on the lap, 
the low spots on the stone also polish out. I 
do find that I have to clean the lap quite of
ten -- after two or three stones -- because 
the minute particles cut away during polish
ing tend to build up and scratches start. I 
know this is just the opposite to what we 
have all been taught, but it Works for Me ! 

On larger stones, less than 8 in hardness, I 
use an intermediate step on a metal bond 
1,200 lap. If it's CZ or corundum, I use an 
intennediate step of a 3,000 metal bond lap 
(3,000 diamond on a fast or last lap is possi
ble.) Primarily, I use the 3 ,000 diamond in
termediate step on stones 8 and above in 
hardness. 

I have found that the ceramic lap is an ex
cellent lap for cutting in small facets on 
stones above 8 in hardness. It also works to 
some degree in cutting softer stones (i.e. ,  
with hardness less than 8) but I am unable 
to get a satisfactory polish with the ceramic 
lap on these softer stones. If you want some 
sharp edges and meets on your smaller 
stones, try using the ceramic to do the final 
cutting of the facets, and at the same time 
you will get a beautiful polish. I do find 
that the ceramic lap works better, if it is a 
little bit drier than what I use on the fast or 

last laps. 

I definitely like to use an excess amount of 
polish on the fast or last laps, which I use 
for softer stones, for example, topaz, beryl, 
etc. I do not get rounding of the facet 
edges, when I use the last or fast laps; how
ever, I do notice the rounding of facets, 
when I use the Ultra Laps and the softer 
laps. 

I would like to add that the above WORKS 
FOR ME. Faceting is an individual thing. I 
have had students trying to polish the same 
kind of stone along side me, and their stone 
will not polish for them, but it will polish 
for me. I believe it's a combination of pres
sure, speed and just the plain old knack of 
doing it. I always tell my students, "You 
Are Not Holding Your Mouth Right ! "  And 
remember, practice won't hurt, unless you 
are doing it all wrong! I would suggest 
working with something besides quartz. 
(Member's submissions continued on page 45) 

COMMENTS FROM THE 

FACETERS DIGEST 

EDITOR'S NOTE: The following forum 
articles were originally submitted to the 
FACETERS DIGEST. Due to the need to 
conserve space in order to include every
one's information, the articles have been 
edited to present what is intended to be the 
essentiaJ points of each author. There is no 
intent to alter the author's  point of view. 
Although each author has given permission 
to print these abbreviated versions of their 
original text, the USFG Editor assumes all 
responsibility for textual format that makes 
reading cumbersome or causes misinterpre
tation of the author' s  original statements. 
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FROM CRISS MORGAN 
. . .  get a CERAMIC lap and 50,000 grit diamond 
in a spray bottle. Use one spray of grit and 
two or three drops of KROIL (as an extender) 
and spread this on the lap in a thin layer. . .  
wipe off any excess with a paper towel. 
Don't use any water as a coolant. It should 
only take a short touch (two or three sec
onds) on the lap to bring up a beautiful pol
ish. Don't hold the stone on the lap any 
longer than this as it generates a lot of heat 
and can loosen the stone on the dopstick. 
Give the stone a few seconds between 
facets so it remains cool. 

FROM JACK ROWLAND 

. . .  gone from 1 ,200 to 50,000 diamond on a 
CERAMIC lap, 600 to 1 4,000 on a last lap, and 
600 to 1 4,000 on a bronze mini lap from 
mAgi. For the most part 1 4,000 put a good 
enough finish on NATURAL CORUNDUM. If you 
don't like the polish you can always go to 
50,000 on another lap. Polish at fairly high 
speed and use light pressure. 

The property you are looking for is DISPER
SION, not brilliance. It is fire, not flash that 
we seek with cz . .  . it has nothing to do with 
the cut or polish, but with the cz itself DIS
PERSION is caused by the material having 
greatly different speeds for different fre
quencies of light. . .  slight impurities could 
change this a bunch without effecting the 
clarity. 

In recent correspondence to this editor, Jack 
adds the following comment: 

. . .  cutting natural heat treated CORUNDUM is 
somewhat different than synthet1F 'Go from 
600 to 1 4,000 on natural rough. My experi-

ence is that 1 ,200 seems to pull pits in the 
stuff. Must be something the heat treating 
does. 

FROM MERRILL 0. MURPHY 

There are several possible reasons for cz 
polishing problems, but you do not, of ne
cessity, require a CERAMIC lap: 1 )  Some 
foreign-made cz doesn't cut and polish well; 
2) You may be using too much lap speed 
and/or hand pressure in either prepolishing 
or polishing; 3) You may need to go to 
8,000 or 1 4,000 grit diamond prepolishing. 
If you are polishing and./or prepolishing at 
speeds above 100 rpm, drop down to 50 
rpm or less. Cut the facets through 
600-grit. . .  with LUCITE (Plexiglas) lap . . .  with 
the lap running slow, apply a thin layer of 
TREWAX brand floor wax. Wait 3 to 5 min
utes and polish the lap surface with a clean, 
dry cloth. Spray 1 ,200-grit diamond spar
ingly on the turning lap. Gently pre-polish 
your stone---again at very low speed. Re
peat the same process on another lap (your 
choice) using 50,000-grit diamond. If the 
material is good, you are almost certain to 
get a fine polish. No water is required. 

TEFLON or TREW AX can be used with dia
mond on almost any polishing lap . . .  have 
even used it on a CERAMIC lap and experi
enced no appreciable facet rounding. The 
polished surface of gems polished this way, 
and using 1 4,000 grit diamond, is at least as 
good as that seen on commercial stones, .. do 
not consider it to be a competition grade 
polish. If one goes to 50,000 grit for a final 
polish, the result will be competition grade. 

In recent correspondence to this editor, 
Merrill adds the following commept 

(Continued on page 27) 
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looking back on my article, I think I may 
have failed to include one cause of scratch
ing when polishing CZ on any very hard 
lap. Most people apply too much diamond. 
Use as little diamond as possible, adding a 
bit more when the first charge no longer 
produces a polished surface. 

FROM CHARLES L. MOON 

. . .  recommendation of mixing one ( 1) carat 
of 50,000 diamond with two (2) ounces of 
the DEP and thins it with water l :l ra-
tio . . .  When mixed with diamond, the result 
is a thick liquid, which minimizes fling loss 
at higher lap speeds . . . apply DEP solution to 
CERAMIC with an occasional spritz of water 
to maintain a near dry polishing condition 
on the lap's surface . . .  mix one ( l )  ounce of 
DEP and one ( 1) ounce of alcohol with one 
(1) carat of 100,000 diamond bort . . .  in a 
spray bottle and with a shake or two the dia
mond powder stays suspended throughout 
the DEP/ ALCOHOL solution. If the solution 
resists spraying, then use the spray appara
tus as a dip stick---spot the solution around 
the lap and spread with a razor blade or 
with a finger. If allowed to dry for about a 
minute, the DEP solution arrives at a damp/ 
dry condition, which is the apogee for pol
ishing. To maintain the damp/dry condi
tion . . .  employ an acidic drip of 5% SomuM 
BISULFATE and water --SODIUM BISULFATE is a 
chemical used in swimming pools as a pH 
decreaser. . .  polish with the DEPIDIAMOND 
mixture along with the acidic drip on a CE

RAMIC lap. 

FROM BARBARA SMIGEL 

. . .  used to have the same problem with both 

CHRYSOBERYL and SAPPHIRE on my F ASTLAP 
with diamond .. was using epoxy where you 
use wax, but it got hot enough to creep dur
ing polish. Two things solved the problem, 
in two different ways: 1) added TEFLON 
grease lubricant to my FASTLAP which cut 
the frictional heat greatly� 2) went to a CE
RAMIC lap with diamond, which polished so 
fast that little heat built up. 

FROM FLOYD HOSKINS 

.. cut SAPPHIRE almost weekly . . . charge the lap 
with 3000 and then when dry a light spray 
of TEFLON. This lasts for about three 
months . . ,  for final polish go to CERAMIC with 
a 14,000 coat. Slow speed, and with water 
drip --light pressure --result in a fine polish 
and no heat. . .  then turn the ceramic lap over 
that is charged with 50�000. And use the 
same procedure . .  am using TURBOFAN cor
rundum lap for fast polishing, which super
sedes the CERAMIC lap. 

In recent correspondence to this editor, 
Floyd adds the following comment: 

The other day I omitted the 3000 copper 
lap, and went directly to the TUBOF AN Lap. 
Frankly, I find that I am using the TURBOFAN 
Lap more and more, particulary the one de
signed for softer stones (from spinel down), 
and using no polishing compounds. I sup
pose we can say that the state of the art con
tinues to show another step toward perfect 
polishing. 

FROM PETER COLLINS 

A CERAMIC lap will start to give scratch 
problems when it develops a glaze . . .  use two 
CERA.lvHCS: a FALCON for Mohs hardness 8 

(Continued on page 28) 
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and downwards and a ZIRCONIA CERAMIC 
manufactured in Australia for Mohs 9 and 
upwards. Both are restored to good perfor
mance by removing the glaze . . .  Get a largish 
sheet of PLATE OR ARMORED GLASS and clamp 
to your workbench. Spray it with WD 40 
and rub on some 600 diamond compound or 
diamond powder (use 280 if your lap is pit
ted or in bad shape) . . .  scrub the CERAMIC lap 
in figures of eight over the diamond and 
WD 40 on the glass sheet until all glaze or 
pitting is gone. Then thoroughly wash with 
LA VA SOAP and lots of running water and al
low the lap to dry naturally. When dry it is 
ready to charge with your favorite diamond 
compound . . .  you do not get any contamina
tion if you use plenty of LAVA SOAP and wa
ter .. . wash the build-up of polish and stone 
debris from the lap two or three times a year 
or so .. . use Heather's general purpose 
kitchen cleaner or Solvol (Lava soap) if the 
lap is really grubby . . . FALCON polishes every
thing from SAPPHIRE down to Mohs 6 with
out any hassle, and you can even use TEFLON 
and diamond compound on it ! 

FROM RICHARD & BARBARA 
ANDERSON: 

. . . cutting of SAPPHIRE .. . around here, they are 
mostly rough cut with 600. Prepolished 
with 3,000 on TINILEAD, and slowly polished 
on CERAMIC with 100,000 diamond 
spray . . .  separate the CERAMIC into severaJ 
bands (or tracks) using a indelible pen . . .  can 
successfully polish about 8-9 facets on each 
track. .  sometimes nearly 1/2 the stone . .  clean 
the CERAMIC, use Lava soap and cloth. 
Scrub wel l  and dry before relining the 
tracks and then re-charge. 

. . .  on SAPPHIRES ( natural or syn) is to rough 
on 600, pre-polish on a TIN/LEAD lap using 
spray on 3000 diamond (lightly coated with 
VASELINE first), and polished with 100,000 
Diamond on CERAMIC . . . The larger the table, 
the more difficulty . Having no problem 
with the 600, the pre-polish becomes the 
most important step. Beware if the prepol
ish begins to polish. This is not what you 
are after. . .use 1/4" tracks on the TIN/LEAD 
and only pre-polish 2-4 facets ( depending 
on size) per track. . . look for a furrowed look 
and remove all the pits. If the facet begins 
to look slick, go to a new track. After 
pre-polish, set up CERAMIC ( clean) . . . with 
very little OLIVE OIL, spread over the lap with 
a finger . . .  using absorbent paper towel re
move most of the oil. .. only then does the 
lap receive one spirtz of 100,000 diamond . .  
allow the alcohol to evaporate . . .  (mixture is 
2 carats of 100, 00 and 8 oz of ISOPROPYL AL
COHOL) . . . again wipe the lap gently with pa
per towel. 

FROM ANTHONY LLOYD-REES 

. . .  8,000 diamond and baby oil COPPER lap 
cuts SAPPHIRE quite quickly leaving a pre
polished facet that is exceptionally highly 
polished and can be brought to a finish in
stantly . . . a slurry of BABY OIL and 100,000 
diamond grit on a CERAMIC lap cut fast 
enough to polish in stars and breaks on a 2 
carat SAPPHIRE with only the mains cut in 
with 600. 

FROM RICHARD MCALLISTER 

Polishing TOPAZ. . .cut 380- 1,200-3,000 and 
then 14k diamond on LEAD/TIN lap or Co
RIAN, or CERAMIC . . .  have never had any suc
cess on CORUNDUM going from 600 or 1200 

(Continued onpage 29) 
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to polish .. . have found that the polish was 
much faster after prepolishing with the 
3000. On that material, have had good re
sults with 14k on lead/tin . . .  have found little 
difference between the CoruAN and the CE

RAMIC using either 14k or 50k diamond .. . 
facet rounding that comes with the LEAD/TIN 

lap is not discernible over the CORIAN or the 
CERAMIC without 1 Ox magnification and 
then it is very difficult to see . . .  

Re: cz polishing . . . .  scratches on gemstone 
finishes are a result of: 1) lap speed too 
high; 2) too much bort or polishing mate
rial on lap; 3) too much hand pressure. As 
far as polishing cz . . . .  cut using 180 for 
roughing out .. follow with a 600 and then a 
1,200 .. . .  all steel. . .final polish with 14,000 
diamond on a LEAD/TIN lap with oil 
(EXTENDER FLUID or MINERAL OIL) . . .  have fairly 
good results with CERAMIC, with CoRIAN and 
fair results with ULTRA laps . .  . if 50,000 spray 
(small amount) is applied to the ULTRA lap, 
usually fairly good results are ob-
tained .. . rounding of facets a little bit. 

FROM JILL ROWLANDS 

All of the recent suggestions in FD on 
CORlTNDOM should apply to cz since it is a 
hardness of 8 .5 .  You might need to use less 
diamond since it sounds like it is accumu
lating on your lap. Try cleaning the lap and 
starting over..don't have much luck on CE

RAMIC myself. .. get too many scratches 
also . . . particularly fond of 14,000 on TIN or 
TYPE METAL for a competition-level polish on 
CORUNDUM or CZ. 

FROM MIKE GIAMMATTEO 

. . .  using diamond compound to make dia
mond spray . . . use 1 oz of 409 to 16 oz of rso

PROPYL ALCOHOL. On the CERAMIC lap with 
SAPPHIRE, this speeds up the polishing con
siderably. 

FROM JERRY CAPPS 

. . .  using 1 OOK diamond (in ALCOHOL only) on 
a ceramic lap, with the addition of various 
oil extenders. Having tried "water soluble 
oil" and finding it unmixable with alco
hol...have reverted to the original system 
(above) . .  

In recent correspondence to this editor, 
Jerry clarified the central point of his article 
and an additional comment: 

The subject [of the original message] had 
been speed in polishing ... as most of the 
USFG faceter priority is not speed but qual
ity . . . My message also included a phrase to 
the effect that too much speed was not nec
essarily a good thing. 

Many have difficulty with the ceramic, 
some say a certain brand works better. Per
haps. Many brands will work if they are 
"broken in11 properly first, and this means 
smoothing them until they reflect your face. 
At this point, they are ready to polish CZ 
(slowly with diamond---and forget about 
Witch Hazel). They may be broken in by 
polishing corundum ( at least 8 stones which 
are 12mm or larger). This procedure may 
lead to some very slight grooving, but will 
generally be un-noticeable unless you are 
attempting to replicate the larger of the fa
mous diamonds. I believe several of our 
more illustrious members have given us this 
information before. (To all of the USFG 
"2000 facetors" - Go Get 'Em! ! ). 

(Continued on page 30) 
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FROM PAUL & DOROTHY HEAD 

. . . my WITCH HAZEL spray message . . .  the intent 
was to make a suitable media to suspend the 
diamond. Any other benefits such as im
proved polishing characteristics will be a 
bonus, if they do exist. The 8,000 mesh 
W.H. spray works well and is more eco
nomical than the commercial products. 
When used on a CERAMIC lap with a little 
glycerin lubricant gives a very nice silky 
prepolish on CORUNDUM, QUARTZ, and TOUR

MALINE - no pits or orange peel at all. The 
100,000 mesh W.R. spray also works but 
the formulation seems to upset the CERAMIC 

polish lap, still working on that. 

FROM ROY KERSEY 

Advocates of the CERAMIC lap sometimes in
sist that it produces the flattest facet. . .  doubt 
that a competition judge could reliably tell 
which stones were polished on it vs. metal 
polishing laps such as TIN or TIN/LEAD . . .  been 
told by one who entered competitions that 
his tin-lead stones were mistaken for ce
ramic polished ones (he had good tech
nique). 

FROM HERB SAYRE 

Whoever thought of polishing with these 
old CD's did us a great service .. [He] used it 
with wax and an oxide (I believe) to polish 
an apatite . . .  his article prompted me to try it 
with 14k on CZ. 

FROM ALBERT AL�,�R,'J;H 

Polishing: . . .  ok to use the COPPER lap at a 

reasonable speed, the TIN lap should not ex
ceed 100 rpm . . .  have tried a large variety of 
rough material including CZ and this 
method has worked perfectly for 
me . . .  produces a very fine polish and a very 
fast one, regardless of the size of the mate
rial. 

FROM DUANE LUCE 

. . .  to remove the hairline scratches on to 
use the TIN lap, not TIN/LEAD lap but just the 
TIN lap with 100,000 grit diamond and VINE

GAR. If that doesn't do the trick, shut the 
machine off and lower the facet to the lap 
and polish it by moving the stone back and 
forth slowly. 

FROM ROY MEADE 

Re: Glazed CERAMIC laps . . . use a 180 TO 360 
DIAMOND lap to remove the glaze . . . mount 
the CERAMIC lap . . .  scrub the surface thor
oughly with ALCOHOL. . .  with the lap rotating 
slowly, place an inverted 180 TO 360 DIA

MOND lap onto the surface, just covering 
half the width of the CERAMIC lap and by ro
tating the diamond by hand, smoothly re
move the glaze. After removing the glaze, 
then reclean the surface of the CERAMIC lap 
with ALCOHOL and recharge it with diamond. 

FROM STEVE & NANCY ATTAWAY 

. . .  the Co RIAN lap gives a quick polish to 
TOP AZ and it also works well for GARNETS ' 
and PERIDOT . . .  CERAMIC lap is great for pol-
ishing SAPPHIRES . . .  used it for polishing 
BERYL and TOURMALINE, but was told that the 
surface of the CERAMIC lap was too hard for 
that. It did leave the_ occasional scratch, so 
went to the LAST Lap. 

(Continued on page 3 1) 
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In recent correspondence to this editor, 
Steve and Nancy provided an additional 
comment: 
I also use those Dyna disc cerium laps to 
polish beryl, quartz, and opal. I would also 
add one thing that I have recently learned. I 
had acquired a very nice parcel of the Nige
rian tourmaline in January, and I cut three 
stones before I left for Tucson. I am not 
certain if I am the only one having this ex
perience, but the tourmaline seems to be 
very hard, like sapphire, and behaves unlike 
any tourmaline that I have ever faceted. I 
took the stones to a 1200-grit pre-polish, but 
I had problems with scratching during pol
ish. Amazingly enough, I used my meehan
ite iron lap to polish the girdles and the 
large pavilion facets, and I used the ceramic 
lap to finish with the long, thin facets in the 
pavilion. I was surprised that my ceramic 
lap gave me so much trouble, and I was not 
able to get my last lap to polish the tourma
line at all. My cerium lap was totally spent 
(I have since replaced it). Then, I remem
bered something that Dr. Scott Wilson, who 
has polished telescope mirrors, mentioned 
to me a while back. He recommended us
ing a softer lap to polish hard gem material, 
and I thought to use my corian lap. It ren
dered a beautiful and complete polish on 
the tourmaline. Paul Hlava has performed 
an electron microprobe analysis on this 
tourmaline and has revealed some interest
ing data. We will publish this data and some 
accompanying graphs in a future issue of 
the New Mexico Faceto:r. He has yet to ex
plain why this material seems to be so hard. 

FROM LARRY DA VIS 

Just tried the tip on resurfacing my CERAMIC 
lap . . . put some PETROLEUM JELL y on it and 
sprinkled some 325 dry diamond grit ( didn't 
have any 600) then put another old hard an
odized aluminum lap on it and worked it in 
lots of different directions as if I were mak
ing a telescope lens but not so as to round 
off the edges. After doing both sides clean 
the lap up with dishwashing soap and hot 
water. Lots of hot water. Dried it down 
and just finished polishing some SAPPHIRE 
with it. 

FROM DON ROGERS 

A few years back,--1 bought Western Gem
stones from Bill Brookwalter in Stockton ' 
Ca. Bill was a faceters' facter. His rec-
comendation on polishing Sapphire & CZ 
was to clean the lap as you explain above 
and before applying the diamond spray, coat 
the lap with graphite. He used a carpenter's 
pencil because of the width of the lead. He 
rubbed the whole disk down with the pencil 
then wiped it off with a paper towel. Then 
came the two squirts and WOW. His used 
disk had a grey finish from the graphite. I 
suspect that the graphite fills the pores of 
the ceramic and does two things: 1) lubri
cates; and 2) prolongs the life of the lap. 

3 1  

EDITOR'S NOTE: OK faceters, now for 
some fun. The F ACETERS FORUM for 
the next issue will be: 

"DRIP TANK ADDITIVES 
Ai'ID LAP SOLUTIONS. 11  

The lapidary fraternity seems never to be 
at a loss for concocting imaginative 
mixtures. Let's have a rousing review of 
all these potions. 
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CALCULATOR 

narrow side: 

1 .  Rotate the dial to position the value of 
45 degrees ( on the outer scale) under 
the index line of the fixed cursor. 

2. While holding the dial stationary, move 
the adjustable cursor until its index 
line is at a value of 0.80 on inner scale. 
The value of 38.66 degrees for the 
angle of the long-side facet will regis
ter under the index line of the ad
justable cursor on the outer scale. 

The MIDDLE SCALE is shown as a set of 
numbers that represent the Refractive-Index 
values of optical materials that range from 
1.30 to 3.50. This covers most faceting ma
terials ever encountered. This scale is ad
justed so the index values are aligned with 
the corresponding Critical Angles ( on the 
outer facet angle scale) for the specific in
dices. The equation used to plot this scale 
is 335 x log eCtan(sin"\ l ln))) degrees. n is 
the Refractive-Index value. 

EDITOR'S NOTE: Bill's directions in the 
foregoing paragraph are further explained in 
the following example for converting cz 
refractive index of 2.18  to its critical an
gle of 27.3 degrees : 

1. Rotate the dial untii the value of 2.18 
on the middle scale registers under the 
index line of the tixed cursor. The cz 
critical angle of 27.3 degrees on the 
outer scale will register under the 
index line of the fixed cursor. 

2. Note that the middle scale contains 

racketed areas which cover the range 
of refractive indices for some of the 
more widely used stones. Thus, with
out knowing a stone's refractive in
dex, the critical angle may be 
determined by positioning the index 
line of the fixed cursor \vithin the 
bracketed area for that stone. 

The OUTER SCALE is the most important 
one. It shows the facet angles ranging from 
5 .00 to 85 degrees with a minimum division 
spacing of O .  10 degree. These angles can 
be read to about 0 .02 degrees at the 45 de
gree position and to at least O. 0 l degree in 
the 15 or 75 degree region of the scale. 
This high resolution is obtained by using a 
double stepped spiral scale that has the 
outer half ranging from 5 to 45 degrees and 
the inner half ranging from 45 to 85 de
grees. The scales are symmetrical around 
the 45 degree position. For example the 30 
degree and the 60 degree positions are at 
mirror image positions. Other image pairs 
are: 40,50;  35 ,5 5 �  25 ,65 ;  20,70 � etc. 

The position of the scale values is designed 
to satisfy the constant Tangent-Ratio for 
constant real angular spacing between facet
angle pairs. The angular spacing can be 
controlled using the dual radial cursors in
cluded with the calculator. The equation 
for this scale is: 335 x loge(tan(Facet An
gle)) degrees. 

Notice that all the quoted equations used 
start with a 335 x log e( ) function. The 335 
degree scale factor sets the spacing to allow 
the two-tum spiral to use most of the 360 
degree range for the outer scale. A multi
plier of about 700 would result in a four 
tum spiral. The reader is welcome to make 

(Continued on page 33) 
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CALCULATOR 

a more expanded scale version. The labor 
required is very prone to errors and requires 
care to do all the numerical computations in 
small enough packets to be able to sort out 
the line lengths and to catch any transcrip
tion errors. 

EDITOR'S NOTE: The following para
graph is Bill's direction's for converting a 
known angle into a new angle. In the orig
inal article, this paragraph was located in 
the section on assembling the calculator. It 
is moved to this section to better connect 
with the technical explanation. 

By rotating the circular rule under the fixed 
cursor until the selected angle is at the in
dex and then by holding these two parts 
fixed by pressing down on both the cursor 
and the circle, you can rotate the free cursor 
to the desired position at some other desired 
facet angle. This establishes the "Tangent
Ratio" cursor spacing. Now hold BOTH 
cursors in a fixed position and rotate only 
the circular rule to find other facet angle 
pairs that satisfy the same Tangent-Ratio 
relationship. If you tape the movable cursor 
in a fixed TR position it is a simple step to 
find a new set of facet angles having the 
correct Tangent-Ratios with respect to the 
original set of angles. The numerical value 
of the tangent ratio is obtained from the in
ner scale by positioning the circular rule so 
one of the cursors is on the 1. 00 point and 
then reading the value at the other cursor 
location. 

You must be careful to use the correct cur
sor because the ratio can be greater or less 
than 1 .00 . The angle relationships must 
also be either all greater or all less than the 

original set of angles. DONlT mix up the 
numbers. Either all values are greater than 
the original ones or they are all less than the 
original values. The slide rule will not tell 
you . It only works with ratios defined by 
angular spacing. 

EDITOR'S NOTE: Bill ' s  directions in the 
foregoing paragraph are further explained in 
the following example for converting the 
angles of a cz design ( with a known crown 
main angle of 40.6 degrees to the angles for 
a quartz design (with a desired crown main 
angle of 43.2 degrees): 

3 3  

1. Rotate the dial to position the value 
43.2 on ( on the outer scale) under the 
index line of the fixed cursor. 

2. While holding the dial stationary, move 
the adjustable cursor until its index 
line is at a value of 40.6 on outer scale. 
Anchor the adjustable cursor in this 
position by sticking a pin through the 
cursor and into the cardboard backing 
( outside of the dial so as not to interfere 
with its rotation). 

3. Rotate the dial to position any other 
anglevalue (of the cz design) under 
the index line of the adjustable cursor. 
For example, if the cz has a b:reak
facet angle of 41 . 7 degrees, rotate 
the dial until the value of 41 .7 on the 
outer scale is under the index line of 
the adjustable cursor. The desired 
quartz break-facet angle of 44.3 de
grees on the outer scale will register 
under the index line of the fixed cur
sor. If the cz has a star facet angle of 
35.0 degrees, rotate the dial until the 
value of 35.0 on the outer scale is 

(Continued on page 34) 
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CALCULATOR 

under the index line of the adjustable 
cursor. The desired quartz star facet 
angle of 37 .5 on the outer scale will 
register under the index line of the 
fixed cursor. 

Assembling The Hardware 

The basic system consists of three parts: 
two rotary cursors and a main circular ruled 
set of scales. The generation of these parts 
is done on a HP inkjet printer which uses 
water soluble ink. Before the parts are cut 
out of the original printed sheets the user 
MUST coat them with an acrylic overcoat 
to prevent abrasion and moisture damage to 
them. 

I suggest that Krylon "crystal clear acrylic" 
spray # 130 1  or its equivalent be used. Ap
ply 2 or 3 light coats on both sides of the 
circle and at least 2 coats on the cursors on 
the side that shows the lines against the 
specular reflection of the clear plastic cur
sor units. The parts appear delicate and 
flimsy but if they are used and stored cor
rectly they should last many years. 

Assembly is quite simple. First cut out the 
cursors along the outline so there is no line 
remaining because it will be distracting 
,vhen they are used. Then cut the circle so 
the 6" diameter line just remains. It is not 
critical if the line is cut off occasionally. 
The objective is to get a good circular 
shape. 

· Next is the most critical step: that of estab
lishing the centers of the cursors and the 
ruled circle. The three parts have concen
tric circles and precise crosshaii;s.,to aid in 

getting good centered pivot points. Use a 
regular straight pin (not a tapered needle) to 
pierce the pivot boles. Use a small eye loop 
or an OptiVisor to help insure the pin is ex
actly at the crossing point of the circular 
rule. Then press the pin through the paper. 
Check the starting point before the pin has 
reached its full diameter for proper center
ing and then complete the insertion, pushing 
sideways if a small correction is needed. 
Repeat the process for the two cursors. The 
centering of all the parts will be readily visi
ble by checking the registration of the sets 
of concentric circles. Don't despair if some 
error is detected because it will have no ef
fect for the facet angle scales and only lim
ited effects on the RI and TR scales. 

Once the three parts of the calculator have 
been assembled it only requires positioning 
on a stiff backing board. The left cursor's 
outer tab should be pinned to the backing so 
it lies flat and at an angle of about 30 to 45 
degrees from a vertical line on the backing 
board. See the figure on the last page. The 
vertical line should be positioned so the cir
cular rule extends about 1/8 inch past the 
left edge of the backing board. This makes 
it easier to rotate the circular rule. Both the 
circular rule and the other cursor (not the 
double pinned one) are free to rotate. 

When inserting the pin in the backing mate
rial quite often the forces required to punch 
through can be excessive. Use another pin 
to do the actual piercing. This will prevent 
any damage to the pivot holes of the calcu
lator that might occur while trying to punch 
into the backing. 

I have used a hard cardboard box (not a cor
rugated one) for my backing. The box also 
serves as a good storage box to protect the 
parts. 
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LET'S GET ACQUAINTED 

Floyd E. Hoskins 

As I reflect on my interest in gemstones, I 
am amazed at the little incidents, events and 
happenings that have guided me into the 
world of rocks and gemstones. My early 
life was in the Midwest, specifically Iowa, a 
state with black soil and few rocks. There
fore finding a rock with any color was of 
special interest. It was cleaned and placed 
either on the window sill or on my dresser. 

I attended Iowa State until my savings were 
gone. I entered the U. S. Navy, thus the be
ginning of my first career, and after many 
years retired with the rank of Captain: My 
love of rocks stayed with me. Travelmg to 
distant islands and ports, always led to my 
curiosity of rocks in the area and rock 
shops. In the Fij i  Islands noted for its fa
mous "cats eye" sea shells, I collected many 
and still have a few of these prized shells, 
now 4 5 years later. 

After my naval career, I returned to the uni
versities, for final degrees: Universities of 
Missouri, Florida State University, Florida 
State, Harvard and later a Fulbright-Hayes 
Study Grant to India. Besides research, here 
was a land of gemstones. I explored rough 
rock shows in native villages, museums 
holding the gems of rajahs and into the In
dus Valley seeing beads and stones cut by 
these ancient Indus people, about 3000BC. 
Those that I brought out will be stored in 
the archives of the university. 

It was during my graduate studies that I 
bought my first rock tumbler. I mounted it 
in the comer of the den, where it silently 
sloshed for weeks between grindings and 

polishings, and provided a soothing effect 
when I was struggling to write papers and 
theses. When I entered my second career, 
teaching, my second interest was the Geol
ogy Department, even though my field was 
Asian Studies. I became a regular student 
sitting in on classes and later encouraged to 
introduction of courses on gemology. The 
Geology Department laboratory offered me 
an entire new perspective in the study of 
rocks--the microscope used in identification 
and structures. Even after retiring from 
teaching I am welcome to use the labora
tory. Geology texts and references are on 
the shelves in my library and are often used. 
Their contents are quite different from the 
books for gemstone hobbyists. 

", 

After retiring from university teaching I 
now entered my third career --setting up my 
rock shop and equipping it. Joining a rock 
and gem club near Atlanta opened the door 
to experienced members. They provided 
advice on buying equipment and how to use 
it. I have never forgotten their will ingness 
to share their knowledge with me, a novice. 
Being conservative in nature, I bought a 
used Ray-Tech faceting machine, then came 
Long and Steele's volumes. 

My first gemstone, a 7 mm round amethyst -
is now enclosed in glass, l ike a trophy! . My 
wife, commented: "Did you really cut that?" 
Next came the Genie, a Graves Mark IV, 
and finally the Facetron. My saws range 
from a 20 inch Highland Park, a 1 0  inch and 
6 inch Ray-Tech machines, and an 18 inch 
lapping machine. The formal study of GIA 
courses added another dimension to 
gemstones. Leaming came from observing 
others, asking questions, study and 
experimenting. All of the knowledge that I 
have acquired has given me enjoyment and 

(Continued on page 36) 
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LETS 

a degree of in-depth appreciation of the sci
ence applied to gemstones .  My philosophy 
is that knowledge is to be shared, and as 
such I have taught, first cabbing and then 
faceting, and to me, one of the most 
important aspects is to learn to appreciate 
the inherent beauty in gem stones, 
even the rough Students who I have taught 
and who now have their own hobby shops 
include two medical doctors, two dentists, 
housewives (who were bored, now avid cut
ters) and two young boys, now honor stu
dents at their respective universities .  And, 
mentoring several beginning members of 
the Faceters Digest. Dr. Peter Worthy, den
tist, former student now an avid faceter ' 
introduced me to the USFG, as wel l  as the 
Faceters Digest. Both are learning re
sources, and I occasionally add comments 
to questions. 

Our small group of faceters are active in our 
community. We select cut gemstones for 
annual fund raising benefits, such as for 
hospital equipment, for silent auctions thus 
contributing several thousands. In a way 
the community is well aware of our talents. 
I think this is as it should be. My shop, The 
Lapidarist serves a wide area of jewelers 
and those who express interest in gem
stones. I provide talks to all grades in the 
surrounding schools on earth sciences, 
which includes gemstones. 

My Facetron is my friend along with se
lected laps. I use black wax, and have ac
cepted the Turbo Fan Lap as one of the true 
state of the art laps in polishing. My wife 
and I return to Southeast Asia India and ' . ' 
Sri Lanka every tl1ree or more years, in 
search of gem rough. One of the great thrills 

was getting beautiful golden sapphire from 
eastern Sri Lanka. A new source is a new 
found friend in South Africa, a geologist/ 
gemologist, and am buying stones found in 
the small states there and in Madagascar. 
As I began this biography, rocks and gem
stones have led me along many paths 
without footprints. And I am still a student -
learning. 

A. HEAD 

I am a 70 year old retired geophysical engi
neer, married with one child. My career spe
cialties were mineral exploration, design of 
field equipment, and computer enhanced 
satellite images for remote sensing. I am 
now an active member of the Old Pueblo 
Lapidary Club and their faceting guild where 
I occasionally conduct faceting and GemCad 
classes. 

Collecting rocks and mineral s  has been a 
hobby since I was about six years old. Pol
ishing slabs and cabbing followed in due 
course. My first encounter with faceting was 
about 1 944 at the Denver mineral show. It 
was about 25 years later that I actually ac
quired an MDR machine and began faceting 
in earnest. The faceting machine I now use is 
homemade, representing features adapted 
from many sources . 

HUBERT RACKETS 

I retired from the Geophysical Industry in 
1 988 after serving 46 years. I have been ac
tively engaged in the Gem Cutting Hobby 
since 1 943, at which time my father-in-law 
taught me the art of faceting. I became a 
member of the OKLAHOMA MINERAL & 
GEM SOCIETY right after their organization 
in 1 943. 

(Continued on page 37) 
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With the aid of my father-in-law, I designed 
a faceting machine, which was manufac
tured by a machinist in Oklahoma City, 
Okla. This machine was used until 1969, 
when it was donated to Grieger's Teaching 
Facility in Pasadena, CA Then I bought an 
"Exacta" by Zama. In 1973 I purchased an 
ULTRA TEC; this machine has been up
graded and is still in use. 

From 1972 to retirement in 1988, I was lo
cated permanently in Houston, TX, and was 
able to devote considerable time to the 
faceting hobby. I joined the TEXAS 
F ACETERS GUILD, served as Vice Presi
dent under the presidency of Walter Carss, 
taught faceting on Saturdays at the Club's 
facility and nights at home, when possible. 
Developed the original Project for the 
"TEXAS F ACETERS GUILD" of cutting 32 
REPLICAS OF WORLD FAMOUS DIA
MONDS out of Cubic Zirconia. This pro
ject is still in progress. I took an active in
terest in this activity and started the same 
thing for my personal collection. To date 
my collection consists of 42 Replicas of 
W odd Famous Diamonds. It has been 
shown internationally and at many locations 
in the USA My personal collection also 
includes 40 natural earth gemstones, also 
"The World's Largest Faceted RUBY," 882 
Cts. , 48.4mm in diameter. 

I am a charter member of the American So
ciety of Gemcutters and the USFG. I be
long to several other Faceters Guilds in the 
USA. Since 1972, I have been teaching and 
judging at Mineral & Gem shows in the 
Rocky Mountains and Texas. My faceted 
stones have placed 1st at various competi
tions. In 1989 I received 99.6% from my 

peers in the American Society of Gerncut
ters. In 1994 I received a 100% perfect 
score at the Clear Lake Mineral & Gem So
ciety show of Houston, TX In 1992 I en
tered the International Faceting Competi
tion between the USA and Australia and 
placed 6th in the American entries of that 
competition. I took and successfully passed 
the Australian Judges Training Program. 

I live in Pagosa Springs, CO, @ 27 N. 
Stymie Ct. Zip 8 1147. E-mail address is 
<110557.3446@compuserve.com>. I teach 
Competition Faceting on a one-on-one basis 
using both "Ultra Tee" and 1 1Facetron" ma
chines. This requires 16 lessons of 4 hours 
each. I love to fly fish in the mountain 
streams and lakes, hike in the mountains, 
golf whenever possible; will be 82 years old 
this year. Let me hear from you. HAPPY 
FACETING. 

MEADE 

I'm 62 years of age and am retired from a 3 8 
year career in Aerospace Materials & Pro
cess Development Engineering. I have been 
a faceter since 1983 as well as a lapidarist, 
and for the last 18 years, a wirewrapper 
dealer doing 25 shows a year, both Arts & 
Craft shows as well as Gem & Mineral 
shows. I mostly do wirewrapping now but 
still cut several stones per month. I use an 
Imperial Taurus' faceting machine and love 
it. My wife and I enjoy traveling while do
ing our shows mainly in the southeast from 
Florida up to Ft Wayne, Ind. We have two 
grown sons, one a truck driver and the other 
in Electronics. <ROYDOT@AOL.COM> 
EDITOR'S NOTE: Roy lives in Georgia, not 
New York, as stated in the December issue 
of the USFG Newsletter. 
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Northwest Faceters Conference May 28-30 
Conference Registration & Single Gem Competitive J/L ... .,,. •• , .... u, 

ELIGIBILITY -- Anyone registered and in attendance at the conference may enter. Only 
one of the following four categories may be entered and only with a single gem faceted to 
the design specified for the category entered. The GemCad data shown on the diagrams is 
for information only and will not be used in judging. 

NOVICE - - Open to any faceter who has not won a first place in any beginner 
com petition or entered in competition at a higher level. 

ADVANCED - ... Open to any faceter who has not scored 90 or more points in any 
competition at a higher level. 

CHAMPION -- Open to any faceter who has not won a champion or higher award. 
MASTER -- Open to any faceter. 

AW ARDS -- A first and second place plaque will be awarded for each level of competition. 

TIMING REQUIREMENTS -- The attached entry and registration form must be received 
no later than May 14, 1999. Gems must be in the hands of the judging chairman no later than 
5 :00 PM on Friday, May 28, 1 999. If you are not able to arrive by 5 :00 PM you may send 
your entry with someone else. However you must be present at the awards luncheon to be 
eligible for an award. All competition gems will be displayed for viewing by conference at
tendees and will be returned at the close of the conference. 

JUDGES --Judges will use 10 power magnification with a device of their choice. 
Mail completed registration and competition entry form before May 1 4  to: 

Name 

Jerry Johnson 
6621 W. Victoria Ave. 
Kennewick, WA 99336 

Phone 509-783-8806 
e-mail gdj@ix.netcom.com 

REGISTRATION (Please Print) 

----�--��----......... --�--� .......... --��---
Address --������---��---�� ........... �-----
City . State . Zip __ ,_ .. 
Guild, Club, Society _________________ _ 
Conference registration: $70 tm May 14, ( enclose check). $75 at the door 
Make checks payable to Mid-Columbia Faceters Guild. 
Entering the competition :  Yes , No __ 
Category: Novice __ , Advanced __ , Champion _____ , 1\laster __ o 

I have read the competition information and agree to prov1smns .. 

entry is faceted to the design specified for the category I'm entering. 

Signed ------------
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4' 

1999 Faceters Co re nee 

Master Gem ''EM ERALD" 

Any Quartz 25mm in lrngth or la rger 

Width to be l/2 of l�ngth to within 

t '2  

r 
I 

-.---r·---&o1 

•te----1a..---=llllll 

PAV ILION 

3 
2 
1 
1 
1 
2 
2 
4 

9 0 . 0 0 
9 0 . 0 0 
9 0 . 0 0 
4 3 . 0 0 
S .' L O O 
6 3 . 0 0 
6 3 . 0 0 
6 3 . 0 0 
5 3 . 0 0 
5 3 . 0 0 
4 3 .  0 0  

2 4 - 7 2  
9 6 - 4 8  
1 2 - 3 6 - 6 0 - 8 4  
9 6 -4 6  
9 6 -4 8 
9 6 - 4 8  
1 2 - 3 6 - 6 0 - 9 4  
2 4 - 7 2  
1 2 - 3 6 - 6 0 - 8 4  
2 4 - 7 2  
2 4 - 7 2  

PC 0 4 . 0 0 2A 
An gles  for R . I .  � 1 . 5 4 
4 5  facets + 8 fa cet s on g i rd l e = 5 3  
2 - fo l d ,  m i rror - i�age symmetry 
9 6  index 
L/W 2 . 0 0 0  T/W • 1 . 3 4 2  T/L � 0 . 6 7 1  
P/W = 0 . 7 1 5  C/W = 0 . 35 8  
H/W = ( P+C ) /W+0 . 0 2 = l . 0 9 3  
P/H • 0 . 6 5 4  C/H = 0 . 3 2 8  
Vo l . /W .. l = 1 . 2 1 7  

CROWN 

A 5 5 . 0 0 9 6 - 4 8  
A 5 5 . 0 0 1 2 - 3 6 - 6 0 - @ 4 
A 5 5 . 0 0 2 4 - 7 2 
Tab le  0 . 0 0 
C 2 7 . 0 0 9 6 -4 8  
C 2 7 . 00 1 2 - 3 6 - 6 0 -8 4  
C 2 7 . 00 2 4 - 7 2  
B 4 2 . 0 0 9 6 - 4 8 
B 4 2 . 0 0 1 2 - 3 6 -6 0 - 8 4 
B 4 2 . 0 0 2 4 -7 2  

aceters Conference that is referenced on page 3 8 .  
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12 

" 

54 .. 

1 999 Faceters Conference 

Advanced Gem uJ ULIANA'' _ 

Any Quartz 

3 

1 8  

:J ,(;  

,o 

<112 

1 5m m  nat to flat or larger 

I. 

,. _ ___,,,,, 
PC2 l 0 1 0  

Angles for R . I .  = 1 . 5 4 

i ��=::I==:==:::::::� 
7 3  f & cets + 8 facets on gi rd l e = 8 1  
8 - f ol d ,  mirror- image symmet ry 

PAV I L I ON 

1 

3 

2 

9 0 . 0 0 
4 8 . 00 
4 2 . 0 0 

4 2 . 5 0 

CROWN 

A 4 5 . 0 0 
D 3 5 . 5 0 

C 3 0 . 0 0 
B J S . O D 

o . oo 

9 6  index 
L/W � l . 0 0 0  T/W = 0 . 5 5 6  T/ L � 0 . 5 5 6  
P/W � 0 . 4 3 4  C/W ; 0 . 1 5 6  
H/W = ( P+C ) /W+ 0 . 0 2 - 0 . 6 1 0  
P/H � 0 . 7 1 1  C/H 0 . 2 5 6  
vo 1 . ;w � 3 = 0 . 1 9 4  

0 6 - 1 8 - 3 0-4 2 -5 4 - 6 6 - 7 8 -9 0 
0 6 - 1 8 - 3 0 - 4 2 - 5 4 - 6 6 - 7 8 -9 0  
O J -0 9 - 1 5 -2 1 - 2 7 - ) l-)9- 4 5-
5 1 -5 7 - 6 3 - 6 9 - 7 5 -8 1 -8 7 -9 3 
0 �� 1 8 - J 0 -� 2 - 5 4 - 6 6 - 7 8 - 9 0 

0 6 - l B - J 0 - 4 2 - 5 4 -6 6 - 7 8 - 9 0  
0 3 - 0 9 - 1 5 - 2 1 - 2 7 - 3 3 - 3 9 -4 5 -
5 1 -5 7 - 6 3 - 6 9 - 7 5 -B l -8 7 - 9 3  
0 6 - 1 8 - 3 0 - 4 2 - 5 4 - 6 6 - 7 8 - 9 0  
0 6 - 1 8 - ) 0 - 4 2 - 5 4 - 6 6 - 7 8 - 9 0  

Tob l e  
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II 

1 999 Faceters Co rence 

Novice Gem ,,.TRE-FOIL'' 
Syn. Spinel 1 0mm corner to corner or larger 

i 

1 3  
l<l 

I :i .t  ,, 

IU J2 

54! 60 

4,1 

p,--f----"'4 

PC l J O l  7 .  GEM 
Angl es  f o r  R . I .  = 1 . 7 2 
3 7  f acet ; + 6 f a c e t s  on g i r d l e = 4 3  
] - fo ld , m1 rror- 1mage symmetry 
9 6  index 
L/W � 1 . 0 0 0  T/W = 0 . 5 5 3  T/L = 0 . 5 5 3  
P/w � o . 4 7 5  c/w � 0 . 1 1 2  
K/W = ( P+C I /W+ 0 . 0 2 : 0 . 6 0 7  
P/H = 0 . 7 8 2  C/H g 0 . 1 8 5 
Vo l . /W" J = 0 . 1 9 1  

CROWN 

A . 3 6 . 0 0 0 4 -2 9 - 3 6 - 6 0 - 6 8 -9 2 
C 2 2 . 0 0 1 2 - 2 0 -4 4 � 5 2 - 7 6 - 8 4  
B 3 1 . 5 0 0 2 - 3 0 - 3 4 - 6 2 - 6 6 - 9 4  
Tab l e  o . o o 

PAVI LION 

1 4 0 . 0 0 0 3 - l J - 1 9 - 2 9 - 3 5 - 4 5  
S l - 6 1 - 6 7 - 7 7 -8 3 -9 3 

2 6 5 . 0 0  0 4 - 2 8 - 3 6 - 6 0 - 6 8 - 9 2  
9 0 . 0 0 0 4 - 2 8 - 3 6 - 6 0 -6 8 - 9 2  

4 1  
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48 
42 54 

36 60 

30 

24 ® 
1 8  

1 2  8 4  

6 90 
96 

T 

----L----

PAVI L ION 

g l  90.00 24-72 
v? 
e,,_ 

<)0.00 96-48 

g3 90.00 l 2-36-60-84 
p l  60.00 96-48 

p2 43 .00 1 2-36-60-84 
p3 50.00 24-72 
p4 43 .00 05-43-53-9 1 
p5 45 .00 2 1 -27-69-75 
p6 42 .00 03-45-5 1 -93 
C 00.00 Cu let 

66 

72 

78 

Vol. 9 No. 1 March, 1999 

T 

� 

Antiq ue Emerald Cut  
By Nancy Attaway 

Angles for R . I .  = 1 .54 
46 facets + 8 facets on girdle = 54 
2-fold, mirror- image symmetry 
% index 
L/W = 2 .553 T!W = 1 .940 T/L = 0 .760 
P/W = 0.576 C/W = 0 .232 
H/W = (P+C)/W+0.02 = 0 . 828 
P/H = 0 .696 C/H = 0.280 
Vol .!W"3 = 1 .250 
A vcragc brightness: (COS ) 3 2.9%; ( ISO) 52 .6%1 

CROWN 

c l  45.00 %-48 
c2  4.5 .00 1 2--36-60-84 
c3 45 .00 24-72 

c4 35 .00 96-48 
c5 35 .00 J 2-36-60-84 
c6 35 .00 24-72 
c7 25 .00 96-48 
c8 25 .00 1 2-36-60-84 
c9 25 .00 14-72 
T 00.00 Tab le 

EDITOR'S NOTE: This emerald cut is the second design that was discussed in last issue's article "BARION 
El\tIBRALD CUTS : CREATING AN OPTICAL ADVANTAGE. "  
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Nov ice- l 
96 Gear' 
Angl� for Corundum 

Crown:  
I .  8 o t  4 1 .32· 2 ,22 ,26 ,46 , 

50 ,70 ,74 ,94. 
2. 4 at 36.00" 96 ,2-4 ,48 ,72. 
3. 8 at 24.30" 8 , 1 6 ,32.40 , 

56 ,6-4,80 ,88. 
4. 8 at 2 1 .24" 6, 1 8 ,30,42 , 

54,66 ,78 ,90. 

Table ArefJ .. 3 t .2 Z 
TIW = .625 
C/W .. .  1 362 

P/W = .4346 
H/W .. .  5908 

These cuts titled '"Novice" are d:line for
use in Single-Stone Competitions, Novice 
Clf.153. They require no elMIOr'ete pn.:iCe
dures. 

Cutting Anoles in Degrees 

CAM: Preform: 

Vol. 9 No .. 1 

1 .  8 at 37 .00° 2,22,26,46,50, 70, 7 4, 94. 

P av il ioo :  
1 .  8 et 42.00" 94,2 ,22 ,26 , 

46 ,50 ,70, 74. 
2. 4 et 4 1 .00· 96 ,2i ,4'8 ,72. 

Computed by Fred W. Ven Sait 
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CAM TRI LLIANT 
96  I nd ex Gear 
Ang les  for R l = 1  .7+ 

Crown: Angle 
1 .  6 at 43 .05 ° 

2. 6 at 40. 1 6° 

3. 6 at 36 .00° 

4. 3 at 20 . 6 1  ° 
5. 6 at 20. 6 1  ° 

I nd ices 
2 , 3 0  , 3 4 ,  6 2 ,  6 6 ,  9 4 . 
6 , 2 6 , 3 8 , 5 8 , 7 0 , 9 0 .  
4 , 2 8  , 3 6 ,  6 0 ,  6 8 ,  9 2 .  
9 6 , 3 2 , 6 4 .  
8 , 2 4 , 4 0 , 5 6 ,  7 2 , 8 8 .  

Shape = Cushion Triangle 
Table Area = 28 .8  % 
T/W .521 6 
C/W . 1 409 
P/W .3845 
H/W .5454 
A/W = . 26 1  

V F  = . 1 1 9  
GVF = . 00687 

All Girdle Facets are Equal Length 
The pavilion has been redesigned to 
make the shape much more easily 
with minimum loss of material. 
Pav i l i on  sets 1 ,  2, G 1 , G2 make a 
CAM Preform , which is then overcut 
by set 3 .  

Crown and Pavilion patterns are the 
same as the "Tr i l l i ant C" , by Basi l  
Watermeye r, Approx . 1 98 5 ,  

P reform : (Pav i l i on )  
1 .  Cut  set i to Temporary Culet Point .  
1 . Cut set 2 to meet TCP 
3. On set 1 i ndices , cut 6 at 90° 

to set stone s ize ( G 1 ) .  
4 .  O n  set 2 i ndices , c ut 6 at 90 ° 

to meet 1 -2-G1 (G2) . 

P av i l ion : 
1 .  6 at 40.59° 

2. 6 at 43. 1 2° 

3 .  6 at 41 . 00° 

I nd ices 
6 , 2 6  , 3 8 ,  5 8  , 7 0 ,  9 0 .  
2 , 3 0  , 3 4 ,  6 2  , 6 6 ,  9 4 .  
4 1 2 8  , 3 6  l 6 0  I 6 8 ,  9 2 .  

Computed by Fred Van Sant 
J u l y  1 998 

Vol. 9 No. 1 

w 

9 6  

EDITOKS NOTE: For those who have experienced some difficulty in getting "things" to come out right with 
trilliant designs, this design, with its CAM preform basis, should produce that perfect trilliant. 
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(Continued.from page 25) 

FORUM 

HOW I LICKED THE 

CAT-WHISKER SCRATCHES 

ON CZ 
by Robert W.. Strickland 

Although I am noted as a designer and as 
the author of GemCad, I am really only an 
intermediate faceter. I was proof-cutting 
one of my designs, my Thi-Heart, in red CZ. 
I was to the polish stage. The polish came 
up quickly, but there were myriad cat
whisker scratches. I inherited my father's 
Raytech faceting machine. I was using a 
ceramic lap with diamond spray, 50,000 I 
believe. Both the lap and the spray were my 
dad's as well. I thought that the lap was 
contaminated. I only have one ceramic lap 
and was too cheap to buy another. I re
called my dad's experience using a piece of 
copper-clad printed circuit board (PCB) as a 
lap. (Not our idea; we read about it some
where.) I drove to the nearest electronics 
store and purchased a 6 11 x 8"  or so piece of 
double-sided, copper-clad PCB. I got out 
the compass and scribed a 6" circle and 
sawed it out with my jeweler's saw, drilled a 
hole in the center and put it on top of the 
ceramic lap, squirted on a bit of 50K dia
mond spray and in fairly short order was 
again polishing away. The copper foil is 
not perfectly flat but takes on the underlying 
texture of the glass fiber substrate. The 
stone sort of rides on top of these ridges. 
The polish came up quickly, but again the 
best polish I could get had the SAME myr
iad, tiny, cat-whisker scratches ! 

Hmm, could it be the material? I remem
bered that I had a white CZ stone that my 
father cut about a decade prior. It was a dif
ferent color CZ. I looked at it under a lOX 
loupe, and behold: the S"�ME cat-whisker 
scratches were visible on dad's stone. By 
then I was starting to feel defeated. I 
thought through the problem again. Differ
ent lap, different CZ material, but the 
SAfvlE scratches. Aha ! Could it be the 

spray? Dad wasn't around anymore to tell 
me what polish he used. I dug through 
the supplies he left me and found a tube 
of 50K diamond paste and some extender 
oil. I removed the copper-clad PCB lap, 
and scrubbed both sides of it and the ce
ramic lap that I was using for a master lap 
with Lava soap. I remounted the copper 
PCB on the machine again using the ce
ramic lap as a master. But this time I 
mounted the PCB with the unused side 
facing up. I put a dab of paste and some 
extender on the lap. The stone polished 
beautifully with no cat-whisker scratches! 

After completing the stone, I tossed the 
diamond spray into the trash can! By the 
process of elimination I found that the 
diamond spray was causing the scratches. 
In discussing this with friends two possi
bilities come to mind. One is that the dia
mond spray was contaminated from day 
one. The other is that the diamond parti
cles clump together as they settle out of 
the suspension. All I know is that I don't 
plan to use diamond spray ever again. I 
haven't got around to scrubbing the ce
ramic lap and trying the paste on it to see 
if it sti 11 scratches. On the other hand, the 
copper-clad PCB did such a nice job that 
I may never get around to it ! 

I recommend the copper-clad PCB lap as 
an inexpensive way to do simple polish
ing experiments with only a few minutes 
of effort in sawing out the circle, and you 
get a two-sided lap for your efforts. You 
might be able to find the material in 
larger sizes for 8 1 1  laps. I don't know how 
well the PCB will hold up, but I polished 
both sides of a 12 mm stone on one side 
of the lap with no visible wear. I didn't 
have any trouble with the foil separating 
from the backing. 
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UNITED STATES FACETERS GUILD 
Application for Membership 

The USFG is open to faceters everywhere. Our primary goal is to improve the art and science of faceting 
through our newsletter and correspondence. Our secondary goal is to improve competitions and compe
tition mies, both in the U.S. and internationally. Officers are elected every two years for 2 year terms; 
1998 begins with new officers. Issues are voted on by mail. Members receive our Quarterly Newsletter, 
usually containing about 20 pages each, and the right to participate in the USFG activities. New mem
bers receive a copy of our Constitution upon request. 

Name: Mr. Mrs. Ms. 

Street Address ___________________ Telephone ------------
City, State, Zip�----�----����----------------------��--------�------�---
I am a faceter I am interested in becoming a faceter _. 

How long have you been faceting? _. 

I compete or have competed at the following levels: 

Junior Novice Intermediate Advanced Master _ 

I do not wish to compete _. 

I have a display case __ 12 stones 

�hich machine do you cut wffh?��������������������������� 

20+ stones Educational Other _____ ___ 

Do you cut commercially? Yes _ No Are you a gemstone dealer? Yes _ No _ 

Do you need help with, or information about, your type of machine? Yes _ No _ 

Have you j udged in competitions? Yes _ No _ Interested in j udging? Yes No 

Have you given talks or written articles on faceting? Yes No _ 

E-mail address if applicable ____________________________ _ 

Are you a member of the Faceters Digest? Yes 

Do you belong to other faceting guilds? Yes 

Are you interested in serving as a USFG officer? 

No _ 

No If Yes, please list below: 

If so, please list below: 

Special talents or interests to share? Please list below: 

Enclosed is my check for $15 (U.S.) for 1 year membership in USFG _________ _ 
$16 (Canada), $19  (Overseas) 

MAKE CHECKS PAYABLE TO: DON DUNN 
MAIL THIS FORM PLUS C:::!{13:fK TO: Don Dunn, 993 Renown Rd . .. ,., .' ,. ·.. 

Dayton, OH 45430-1 1 12 
Telephone: (937) 426-51 12  

Rev. 8-98 
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